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" Another interosting and well-eolleeted book, ranging from Archimedes and 
Boger Uaeon to tho Stephousons." — AfAeaoum. 

No bolter present could be put into the hands of an intelligent lad than those 
Stories ."— and Qu4ri«$. 

**Thi8 volume is one which no man in England, be ho over so cnltivated, need 
be ashamed to iieruse, or could peruse without deriving mueb instruotion from 
it."— JfsoAowW if 

**TMs volume is particularly interesting, as Indeed its title indicates, and 
suggests to every one who knows anything of the inventors and disooverers in 
somoe and art,"— Bsi/dvr. 
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for Mr. Tiitilts such n wide and deserved populard v.” — fVi/o . 

“n»CM‘ ‘ Stories .>(' Inventors and Discox t rers’ arc a nuniher <>! rapid ^ketches, 
written or coui|idc<l from the host sources l.y f he aecoinjdi'thed author, of the 
lives and trnnnjvhs of lh<- nu>st renownril meii, who hv ehenm'al mid nua tiameal 
Ijn'iiius have mlvanet d the w'orld.’’— /.ein/cr. 

“ This last iRHik i.s we think, Mr. Tiinhs’s ln'st hook." - ' d/ e/,/.- a* 
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Colanrs, Minidtun , Mi ssiil, and }*aiiifni<j on 
Pottery, Porcelain, Pnamd, (rta^s, - 

WITH IIISTOUICAL SKETCliKS OF THE I'UOOUrSM OF I 11 K aUT, 

By THOMAS JOHN GULLICK, Paintt i ; 

AWI) 

JOHN TIMBS. F.S.A. 

"Wi- liavc seldom had iieeasion to notice a more useful and wi ll-tuueil jiuldica- 

tion than this uiipritendimr manual Wc ejui wannly reeouimcnd this 

modest little hook, as eontaininp', in an intelliirdile lorm, ail that is ncei-.,.,ary for 
^'eneral imiuirers to learn. Any person of eornmun tntelliifenci- couiii irather 
from this l»ook u lair kuuwlediro, not oidv of the nature of llie uieehanical jirie 
cesses, hut of the theory aiul history of art. And we are l«iund to say that the 
disipiisitions, thou;rh necessarily very suceiiiet, are aeciirate and jtidieious , , . 

Tlu' section on coloured photo)rraphs is so cxeeefliujrlv judicious, that we are 
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of beini^' calk'd a perfect cornix'udiurn of tlie subject." — Saturday lt«vietr. 

“Painting Popularly Explained’’ haa been adopted as a 
Text-lhxok ill the Schools of Art at South Kensington, in connexion 
with the Science and Art Hepartinent of the Committee of Council 
on Education. 
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Curiosities of Science. 

SECOND SEBIES. 

• This work will complete the Author’s Series of Six Volumes, 
entitled “Things not generally Known,” of which nearly 50,000 
Copies have already been sold. 
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CAPTAIN M*CLIKTOCK, R.N^ LL.D., 

THX Dr&KX>V£aSR or THE FATE OP SIR JOHV PRAITKUN*S EXFEDITlOir, 

ALTKotran the jmr 1859 hai been dlstlngrulibed by Itn ctmiendotu wtirki of 
mecUixtical skiU and oonatruotlou. and by many otb^ weU*<urect«d effnrt* of 
energr utd entorptiac, the mo«t intereattuE event in the acientltlc history of tW 
periuKl irt the diaouvery of anthenlic evidence of the fate of the Franklin filxpedt* 
tion, Tbl* Anal work has been oomplated by the return of the Fox, under the 
command of Captain M*Clintock, whose portr^t, therefore, has been selected for 
the embellishment of the present Ttar-Jbovk; the presentment of Franklin him* 
self having already appeared in the TearSotk for 18.*)0. Nearly Afteen yeani 
have, however, ela}:^d since the intrepid Franklin (on May 10. sailinl froDa 

the Thames with the Er«bHM and Terror; on the 2Uth of July, they were spoken 
in Melville Bay, bv two wliallngwthipiL and, although some trm'es of the loug-lost 
seamen were rooetved, the solution of the terrible mystery remained to bo dls- 
covere<l by the adventurous navigator whose portrait grac>es the present 
volume. 

Dariug the long Interval, several Expeditions were sent in search of Franklin 
aud his ooiupanions. Four were despatched by way of Behring’s Straits ; throe pro- 
oeedcxl overland ; and twelve by the Baffin's Bay route, three of tho last being 
Atted up at Lsdy Franklin's own expense, 'fbe iirst traces of the long-lort 
seamen wore discovered in 185th by Captains Ommonney and Penny ; but all they 
learnt was that Franklin had wiutereu at Beeohey Island in 184(). In 1854, l>r. 
Bac, on officer of the Hudson's Bay Company, obtained precise lutolllgcncv from 
some Esquimaux of the death of the explorers ; and, on his return home. Urn 
Admiralty awarded 10,0U0f. to ]>r. Rac fur having, os they stated, “ bv virtue of 
his eflbrts, aacertalDed the fhte of the Franklin Kxiieditton." Nevertnoloss, the 
Admiralty 9 «d misgivings on the satijeet, for they authorized the Hudson’s Bay 
CompmiT to equip a small Expedition for further search, which, however, provsa 
almost miitless. 

The public interest was thr from satisAod with those results; and ra* 
doubled were the anxieties of Lady Franklin, who, on January Igth, IBSA, 
addressed a letter to the Lords of Admiralty, which oontained this emphatic 
language: — 

** It Is my humble hope and fervent prayer that the Government of my countrv 
will themselves complete tho work of searching fur Hir John Franklin's Expedi* 
Uon which they have begun, and not leave It to u weak aiul helpless woman to 
attempt the doing that imperfbeUy which they themselves can do so easily and so 
well j yet, if need be, such is my painful resolve, Uod helping me. It may yet be 
the lot of fhture searehers to ascertain all, or much of what we want to know, 
and to bri^ back some journal, or some prsoioos Aragment, otherwise lost to os 
for over. 'The best tribute that could be p3dd to the A^st and only martyrs to tho 
great Arctic discorerers of the present century would be a national and Anal 
l^peditlon for this holy purpose. The 9i4rction» against a useless repetition of 
the attempt will be unanswerable, when once an adequate effort for the attain- 
ment of these ohiecta has been made In vain ; and then may England feel that slio 
Is relieved of her resmoosibiUties, and can close with honour one of Uw nohkut 
eidsodes in her naval history.** 

A strong Memorial firom eminent men of sdenoe, nrging another Expedition, waa 
addroseed to the Prime Minister, Lord Palmerston, who contrived to shift the 
reaponsibiUty to the AdmiidUy, who, after a long official delay, replied to Lady 
Franklin that no forther search would be undertaken by the Government ; wid 
seeing how they had stuitified themselves by their ii^judiciotts award of the lOJlOOf. 
for the settlement of the quesikm, and this being a settled official fact,>-tbe 
refoaal of the widow*a app^ osti scarcely excite surprise. Thus it was U/tL 
for ** the poor and helpless woman'* to accomidish, as best she could, what the 
Qovenunent of the strongest naval country m the world had coldly, and with 
gross l^instiee. refosed her I 

Lsdy FraakUn now appealed to the public, who responded nearly as coldly as 
their rulers : her devoted fHouds, it is true, etune forward, but their cmitoibutiras,. 
including 500/. from Captain Young, of the Merchant Bcrvice, who also gave hia. 
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CAPTAIN 3I‘CL1KT0CK, B.K., LL.D. 


vervioe ip^Atuitottilv, amoantcd oti]jr to whUe the Exp(Nl{tio]i which Ladj 

FrAttklin, in the (We of each diicoun^rcment, flitted oat, ooet her 10,412/. In 
proourlnr a ahip, ahe wa« moat forttinaie ; the Admiralty rcfhaed her the uee of 
the U—duU^ (with all her Arctic cxperienoee. a large, unwieldy, and bluflf<buiU 
oailingHihip,) but ehe purchaeed the Fox, a ecrew-cteamer of 177 tons burthen, 
admirably adapted fur the work, which had been originally the pleasure-yacht 
of ftir Ulchard Sutton. Lady Franklin’s supporters were some of the most 
diaUnraished Arctic officers and scientific men, and the friends of Sir John 
Franklin, among whom were Sir llodcrick Murchison, General Sabine, Captain 
Coiltuson, and many others. 

To Captain M’Cllntock was offered the command of the Fox: he had prrriously 
•erred with Sir J. C. Koss; In Captain Austin’s Expedition; aud in the third Go- 
vernment Expedition ; to CaptainlM'dintock also are principally due the results 
of the extraordinary joumers over the ice that have b^i made during the search 
for Franklin ; aud he oheermlly accepted the appointment with this manly grace 
and teiding .*— ■ 

*' I could not (he writes) but feci that If the giganCe and admirably equipped 
Yuitiunul Ex{>cditiuns sent out upon precisely the same duty, and reflecting so much 
cre<iit upon tiio Iktard of Admiralty, were ranked amongst the noblest eiTurts 
In the cause of humanity anjnationcver engaged in, and that, If high honour woe 
awarded to ull cumposlngthose splendid Exj^itions, surely this effort l>ecaiue still 
more remarkable and worthy of approbation when its means were limited to one 
little vessel containing but twenty-tive souls, eouinped and provisioned (although 
efficiently, yet) in a manttor mure according with the limited resources of a private 
Individual than with those of the public purse. The less the means, (he more 
arduous I felt was the achicvemoitt. The greater the risk — for the Fox was to be 
lauuehod alone into those turbulent seas from which every other vessel ha<l been 
long withdrawn - the more glorious would be the success, the more honourable 
oven the defeat, if again defeat awaited us.” 

8uch was the fcollug of contidonce in Captain M'CUntoek’s sincerity of purpoee, 
his daring and determination, combined with eminent talent, and every qualiiica- 
tioD for cuinmand, that numbers sought the honour of serving with him. Among 
thiise 8pi»inted wore Lieutenant (now Commander) Hobson, Captain Young (his 
aailing master), aud Dr. Walker. The Fox was ready for sea on the 1st of Jul^r. 
Lady rVanklin, who had superintended her equipment, bade her gallant captain 
aud bis officers and crew a hearty God's speed; and at Captain M'Cliutock’s 
request, placed in his hands a letter wlilch contains the only written instructions 
that he could prevail upon her to give him. In this letter, Lady Franklin, having 
expressed her implicit confldence in Captain M'Clintock’s judgment, says ; — 

‘‘As to the oWeets of the Kxi>edition and their relative imiwrtance, I am sure 
TOu know that the rescue of any possible survivor of the Ertbu* and Terror would 
t>« lu me, as it would be to you, tlie noblest result of our efforts. To tide object I 
wish every other to be subordinate ; and next to it in importance is the recovery 
o( the unspeakably precious documents of the Expedition, public and private, and 
the parsonal rollos of my dear husband and his companions. And lastly, 1 trust it may 
be in your power to confirm, directly or{inforentiairy.{the claims of ray husband’s Ex- 
edition to the earliest discovery of the passage, which, If Dr. Uae's report be true 
(and the Government of our country has accepted and rewarded it as such), these 
martyrs in a noble cause achieved at their last extremity, after five long years of 
labour and suffering, if not at an earlier period. 1 am sure you will do all tliat 
man can do for the attainment of all those objecta; my only fear Is that you may 
apend yourselves too much in the effort ; and you must, therefore, let me tell you 
bow much dearer to me even than any of them is the preservation of the valuable 
lives of the little baud of heroes who are your companions and followers. May 
God in his great mercy preserve you all from harm amidst the labours and perils 
wlUch await you, and restore you to us in health and safety as well as honour I 
As to the honour 1 can have no misgiving. It will be yours os much if you fail 
(since you stav fail in spite of every efibrt} as if you succeed ; and be assured that, 
under any aU cireumtancet orhaterer^ such is my unbounded confidence in 
you, you will possess and be entitled to the enduring gratitude of your sincere and 
attached friend, Jamt FBA]rKJ.nr.” 

The following is the subatauco of Captain M*CUntock’s narrative of his vqyage, 
as given by him to the Royal Geographical Society, at Burlington Houser— 

We saiira fVom Aberdeen 1st of July, lB57,and bade adieu to Uppernaviek, the 
most northern of the Danish settlements in Greenland, on the 6th of August. My 
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object wu to eomp)et« the Mureh in the wren left unexplored betnoen the Expedi- 
tioni of James Ross, Austin, and Belcher, upon the north ; of Colllnson and 
M*C1ars on the west; of Rae and Anderson upon the south ; whilst its eastern 
botindarj is formed bj the western shores of Boothia. The portion of the earth's 
surface thus deftaed comprises an area nearly 900 miles square. Thirty-hre do|pi 
and an Esouimaux driver were obtained in Greenland as valuable auxiliaries in our 
anticinateo sledM trav^ On the IHth of Au^rust, when attemptlnir to pass fVom 
Melville Bav to Lancaster Sound, through vast accumulations of drift ice, the ship 
was seriously obstructed, and Anally became beset and frozen up for the winter j 
then commenced an ioedrlft, not exceeded in length by any that 1 knew of. It waa 
not until the 8&th of April, 1858, by which time we had drifted down to lat. 694**, 
that we were able to escape out of the ice under circumstances which will long be 
remembered by all on board. A heavy soutl^'easterly gale rolled in such an ocean 
swell, that it broke up all the ice, and threw the masses intt) violent commotion, 
dashing them one agsinst the other, and against the ship, in a terrifle manner. 
We owed our escape, under Providence, to the peculiar wedgc-formod bow, and 
steam-power of our obedient little vessel. At length, after fearful anxiety, and 
having driAed, during 242 days, 1385 miles, the jFbj emerged from the pack on 
the 25th of April, 1858. The day of release was full of appalling dangers, and so 
great were the perils that Obtain At ‘Ciintoek declares he can well understand bow 
men's hair has ttumed grey in a few hours* 

Our voyage was now commenced anew. We directed our course to the Green 
land settienients for provisifuis, but with little success. Closely following up every 
movement of the ice, w« crossed Melville Bay by June 18th, and reached Pond's 
Inlet July 27th. In company with Lieutenant Hobson, and our interpreter, Mr. 
Petersen, we visited the native village of Kapawroktolik, twenty-five miles up the 
inlet. For six days we were in communication with the friendly peonlc : and we 
satisfactorily ascertained that nothing whatever respecting the Franklin Expedi- 
tion had come to their knowledge, nor had any wrecks reached their shores within 
the last twenty or thirty years. Proceeding up Barrow Strait, we reached, on the 
11th of August, Beochey Island, the scene of Franklin's first winter, and now the 
site of a house and store of provisions. Here is a cenotaph beat ing inscriptions to 
the memory of those who pwished in the last Government expedition, also a marble 
tablet to the lamented Beilot. In fitting proximity to these 1 placed a similar 
memorial appropriately inscribed to the memory of our lost countrj’mcn in tho 
Erebus and Terror. It waa sent out for the purpose by desire of Lady Franklin. 
Having failed to penetrate more than twenty-five miles down Peel Sound, In con- 
sequence of the ice extending across it, we sailed for Beilot Strait, and arrived 
there on the 2()th of August. Beilot Strait U the water communication between 
Prince Regent's Inlet and tho Western Sea, now known as Franklin Strait; it 
separates the extreme northern point of the American continent from the extensive 
land known os North Somerset. Its shores are in many places fheed with loAy 
gT^ite clifBi, and some of the adjacent hills rise to 1600 or 1000 feet above the sea. 
TTie Strait was choked up with heavy masses of driA Ice, and our atb-mpts to pass 
through it not only failed, but were attended with great danger to the ship ; but 
on September 6th, we sailed througli, and made fast to some ice which remained 
fixed across the western outlet; and firoro thence, until September 27th, wc anxiously 
watched every ice movement in Franklin Strait. Attempts were made to carry out 
provisions towards the magnetic pole, to Cscilitate tho sledging operations in tho 
•nsuing spring, but these mostly foiled. Lieutenant Hobson conducted these 
operations, and rciumed on board the Fox with his party in Norcmt>er, after much 
•ulforlng from severe weather, and imminent peril on one occasion, when the ice 
upon wnioh they were encamped, driAed to seaward with them across Wrotersky 
Inlet. 

AAer more than sleven months' star, early spring journeys were commenced on 
February 17th, 1859. when Captain Young carried a depot of provisions across 
Franklin Strait, whilst I went southward, to the magnetic pole, to meet tho 
natives, and obtain, if possible, some information. 1 was accompanied oy the 
interprker, M r. Petersen, and some seamen ; we took with us two old siodges. On 
the 28th of Febroarv, when near Cape Victoria, ws met Vith a small party of 
natives, who readily oullt us a large snow but, and spent the night in it with os. 
We were anbeequently visited by about 46 individuals, and during tbe four days 
we remained asoongst them, we obtained many relies of the lost crews, and also 
the information that eeveral years arc a ship was crushed in the ice, and sunk off 
the north-western short of King WuUam's Island, but that oil her people landed 
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•Mifoljr, and went awt^ to a fproBt river, where tber died. Th«f6 Uoothiaa 
SKKuimMix were well eoppUed wltli wood and hroo, onoc the preperty of tb* 
whito men. With thia hnportaot infoinuUiiMi wa ratarned to the JW, allff tf 
•dajre' iduup tnarehiiiji^ and utuuoally aeoere wewihar, the ntereovy beiiif; oeon> 
aionalljr (k-oaen for many hoora together. The reeub of thia jWney waa alaa 
Inportant to ffeofrraphy* aince it oonpletod the diacooery of the coaat Mne of the 
jlaaeriaan ooiiti^t, £arljr In Apm. one acting ioucneya were oonuMncad* 
Ideutenant Hobaon accompanied me a» fhr aa Cape Vietmria, each of oa hating a 
adadga drawn l>y four men, and an aoailiary aiedge drawn hjf aiz dogai thia being 
nil the foroe we conkl muatcr. lielbre aapacatiag, wa met two Eaquimanx 
flwnillua in huU upon tba ice ; from theae peofte we learned tliat a aecond ahip had 
been aeeu off King William’a lakud, and that ahe drifted aabore in the fidl of the 
aame yrar. From thia wreck they obtained a raat aoppiy of wood and iron. 

1 new directed Lieutenant Hobaon to aearoh the nortbem and weatem ahcHrea 
of King Wiillam’a laiond fttr the wrack, whilat with mv own party and the inters 
INretor I marched along the eaet ahore of King Willtam‘t faland, occaaioDally 
baaaing e)4ivate<l anow-hata, but without maetiug with Eaquimaux until the Mth of 
may, wlien near Cape Norton, or, aa named in aome cdiarta. Cape Smith ; here we 
Kmnd a anow village of iK> or 216 inhabitante. They (fnietly nthered abont oa, 
mttoh delighted, a;^ eager to aoawer Ptfteracn'a queaUona. They had not been 
appriacd of our anproacTi, and their independent teetinumy axectly agreed with 
tii^ wiiifh had Doen prevtoualy olvtaiucd. Hortering c*ommenc<KC when I pur- 
chaaed all tho rclica m pcrmtnal intcreat which they poaaeaaed, auch oa ailver 
apoona or forka. All the wooden articlea tiK7 poaaoaacfl, inclading a large aiedge, 
were made oi' raateriala obtained tram the wreck. Had 1 the meana ot carrying 
them away, 1 could Imv© purchaaed matiy more thinga. Tliey pointed to Peid 
Inlet, and told ua that one dny'a march up it, and from thence tour day a ovt^rland, 
brotuHd them to the wreck. None of them had been there for mure than a year, 
and then but little rcmaintHl above the ice. Their countrymen had reaorted to it 
for aeveral yeara past in great nunobera, and have carried ott‘ nil they could, 
fekimc few of thenc people had Ncen tlui white men on their march to the Great 
Uiver, and laid that ** many t^f them dropped Og the iruy,’* but that thia waa not 
known to ihont at the time, nor until the following winter, when the bodica were 
found. Mewt of our htformutiou was obtatmMi hrurn a aharp>looking old wr*man« 
who acronincd it out iu anawer to Peteraeii’a qiuvliona, and waa cither conhrmed 
or corrected by the liatcncra. 1 could not duuM^ver the aKghteat indination to 
mialead ua, or to hide anything tliey poaaeaaed l>oni our view. The Hathieaon 
Island of Itae waa found to be a flaGtopped hilL forming the south euurauce of 
King WiUiom'aWand. 

L^ing these |>eople, and pursuing the native route, wo orotaed the low land 
behind it, and met with an Ksquiranux fiimily ofl' Point Booth, 'i hey also tokl ua 
that we i^ouid find aome of f^r people upon the large island on Uie Great Kiver. 
alluding to Montreal Island; yet none were seen there, nor any re(>ent tracce ox 
them. The altove were the laat Bwittimaux we mot with. Point Ogle, Montreal 
Island, and Itarruw Inlet were snocesaively searched, but without tiuding any 
traoea of Kurr^ans, except a Ibw acrapa of copper, tin, and iron, near aa 
Esquimaux Btnao*ir.ark. Having now overlapped (ground searched by Messra. 
Anueraon and Stewart when they ascemied the Back Hiver in 1866, aiul having no 
ho{)o of meeting natives by tiroc^ing fbrtlmr up it., i tamed to the norths weat 
to complete the aearoh to tho spot wimre our (H»antrymen first landed np&o King 
IVUilam'a It will be seen that my vlHit to Montreal Island was in tha 

aaroe timaof tho yem^anudy, the lat^ end of Mav, aa that in which the aaao 
Tivmw of the crewa dlw JBr«6tit and Terror reached it t we saw it in its winter 
garb, as thev saw it, and any marks of crirns designed by them to attract atten* 
tion, wotdd nave been rendered most con^dcuuus by the sunroaniBng wastes of 
anow. Baaohtng Dcase and Bimpson ^rmt, we continued tha minute examipap 
tlou of the awithem shore of King WUlkun's Island without aocceaa, until near 
Cape Hmocbdi, the weatem limit of birniwon’s diaoovery. when a bleached 
akeletoi^ was Ibund near the beach, around which lay firagnxenta of Kuropeaa 
aluthlnf. The enow waa moat cantlUlly removed, and a email pookebbook con* 
ftainlng a aeaaoan^s parduDoout eeitifioat^ ami a few letteca, vrereibnnd. Judging 
ftrom the, rmnaina ox hie dreaa, this unfortunate young man had been einiir n 
steward or ottoer's servant, and his ptiaiilou exactly verified the KaqniiBaiix's 
oeawrtiona. that ** they dropped aa thev walked akuig.** The akeletou lay at ftiU 
leogth upon a level ridge of gravely above tha beach, in a part that wm 
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■kKXtbMrt of now ; ft»r w»lU«fir espeoii^ tf the ponon w«« Ihtigoed, it w«s 
Hur prefomblt to the loe whereon the etodfi^ would or necmlty have to travel. 
StnnMQo’e eolrn on Cape Ucfreche) woe next day examined ; it hod been dixtorbed. 

In Aiei the grentor port palled down, and the ImprMeion led upon mv mind 
ii^ that records w»« dej^ted by the retreating crew* in this cunepicnoue 
0 ^ w^knowB position, wt that they were aubteqnently removed by the 
Jfeqtdinaax. 

1 will now revert to the proceedings of Lieotenont Hoheon. After •eporatlng' 
ftom me at Cope Victoria, he nude Cape Felix, the north extremity of King 
WilUorn’e Ulond. At a ohort distance to the westsrord of it he come noon 
naequivocol traces of the Franklin Expedition— a large enim of stones, crose 
besiae which were three small tents, with blankets, old dothes. wid otlvcr ddim's 
of a station, probably for magnetic or for shooting pnrpoaes; but although tho 
gronnd benesth the cairn was broken into, and a trencn dog all round it fit a 
distonoe of ton feet, no record was diaoover^ The most interesting of the above 
relics, including our Notional Flog, were bronght away. Two smaller cairns 
were next found by Lieotenant Hot^n os he eontinuod his search, and on the 
6th of May, at Point Victory, the extreme reached by Janies Russ in 1830, ho 
pitobed his tent beside a large cairn, which he then sopnoeed to W the one built 
by that oflioer. Lying amongst s<mie stones, which hod evidentiv fallen off the 
of the coim, wasfoand a small tin case containing a record : in flict, tho 
reenrdof the longd<rtit Expedition. By it wc have been infomictl that in May, 
ItW, oli was well on board the lir«bit* and Ttrror ; that in the year 1H45, the 
some year in which they left England, they ascended WelHn^ou Channel to 
lotitutle 77®, and retumodsoutliwaidsby the west of Cornwallis Island, and spent 
their timt winter at liccchcy Island. <>n the 12th of Heptombor, 1M46, Uwj were 
beoet In hditudo TOtWi®, longitude 98*23® and here, In the poi'kcd h e, about 
15 miles off theN.W. shore of King WUllnm’s Island, they panstd their second 
winter. Lieutenant Gore and Mr. Des Vorux, with a i>arty of fix men, landed and 
deposited the shove record, and another exactly similar, which was found in a 
aaasJl esdm one day's march farther sooth. Round the margin of t he former of 
these documents much additional information was given, under date tho 26th 
of April. 1846, The ships, it states, were abandoned on the 22nd of April, 
1840, about 16 miles to t^ N.N.W.: therefore thev drifted southward only 
12 or 14 miles, in twenty months. 'The survivors, 106 in number, under tho 
oommond of Captain Crosier, landed at this spot, and built the cairn which now 
exists upon the site of James Boss’s coim, which must have been taken down by 
the Esquinoaox. Sir John Franklin died on the lllh (ff Jnme^ lh47, and the total 
lost 1^ deaths in the Expedition, up to the date of thetr landing, was niuc officers 
and nlteen men. They intended proceeding on the morrow for Back's FltJt 
River; this record wss signed by Croxier, as Captain of H.M Ji. Terror, and stmior 
officer, also by Fit 1 ^ame^ as Captain of H.M.8. JBre6ss. Even this throe days* 
inarch seems to have shown them how grettly they had overrated their strength, 
for here they throw away a vast quantity of clothing and stores of all sorts — iu 
foot, all that was not abeoiutely indispensable. 

Lieutenant Hobson eontinuM his search almost to Cape Ilersebel, withont find* 
Ing any trace of a wreck or of natives. As he retraced his steps, he left full In- 
Ibrmation of bis most important discoveries for me, so that I hod the advantage 
of knowing what hod olr^y been found. After leaving Cape Herschel, ami pro- 
ceeding north-westward along the Riore, I found the trweM or natives become less 
numerous and lees rseent : and after rounding Cape Croxier-4be west pednt of the 
island— they ceased altogether. When a d^s march novtiPenstward of Cape 
Oroxler 1 eame upon a boM 20 feet long, mounted tipon a sledge suitable (limen-> 
eions. A note left here by Hobson informed me o* his having iHacovered her fore 
ci^s heibre. It was at once evident that this ffne boot bed hero prepared with the 
greetost core for the ascent of tho Baek River. In order to reduce her weis^ 
Sbe bed been cut down tothe thwwte, and very light fir upper works substitute^ 
enpporting a canvas weidher<loth ; she hod been ftttro with a housing doth, 
that the erew might sleep wHhin hor, and thus obvioto the neeesetty for carryter 
teats. After Hobeon’s psrty hod dug out the snow which filled this boat, they found 
ahm quM i ttt y of clothing and portions of two human akdetona. One of them 
Igy baneoth apil* of dol^ In the after-nort of the boot, and was protmhiythe 
lost su rv i v o r. The other lay In the bow, out both hod been very muen disturbed 
by wild onimids. Two dooble-barTelled rats stood iqatelrt, and loaded ae 
bad been placed, in rendineeB for use. Wttohea, aUver Mu and apooos, amau 



a 


OAPTAIK M ‘CLIN TOOK, B.N., LL.D. 


rcli^oii* booki, &nd articloi of all sorts were found, but neither joomals nor 
pocket*twK>ks. Of provisions there remaine<l chocolate and tea, but no biscuit or 
moat ; there was also tohaoco, wood-fUel, and ammnnition. Now, as this boat waa 
only slxty-ftrc miles from the position of the ships when abandoned, it appeared 
to t>e mtHit stran/tr ihot she sitould haw been deserted so early on the march, the 
more so ns many precious relies, whieh miglit very easily have been carried away, 
remained in her. Hut, on a close uxaminatlun, 1 found that she had been returning 
towards tlie ships ! 

After mature consideration upon all that I have seen, I am of opinion that tha 
abandonment of the Kr^hut an<l Terror had be<*n contempIntiMl for months pr»> 
viously to its execution ; also, that the whole crew had becotno aflVetetl by scurvy, 

And krt*('^*^** aV.1 1 1 a M a alkSftS 4‘w<-ksm Mil 

snpplios of game for thre<^ cimsccutivc winters, and that tliis is tlic only case on 
record of ships’ crews suisiisting soltly up<ni their own suj)plies for so long a 
nerl(Kl. Tlio Invftigatnr was abandoned after the third winter, but her crew had 
iHton able to prticure some valuable fresli gome of diflereiil sorts, including 
alK)ut a hundred reindet'r. She lost only three men, yet the whole crew were 
nlTeetcd by scurvy. Hut the £rehu$ and 'terror, before lH*ing abandoned, had lost 
twenty-folir men, and therefore I conclude that the remainder of their erews were 
at letud as seriously nffeetod as were the iM'ople of the Jnvteti^utor. 

There are two important questions wideh have been so frequently jutt to mc^ 
that I gladly take this opportunity to offer some explanation upon so deeply in- 
torostlng a suhj(H.*f . llic first question is— Whether stmjc of the one hundnMl and 
five survivors mav not he living among the Esquimaux ? Tin* various families or 
eonimnnities of Esquimaux met with by Rae, Anderson, and myself, at ditlcront 
times and jilnoes, all agree in saving “No; they all dietl.'* Hut let us examine for 
ourselves. The western shore of King WUliam's Island, aUmg which they were 
eompcllcHl to travel f»)r two-thirds of their route, is uninhabited, and all that is 
known to us of the mouth of the Hack River is derived from the journeys of 
Back, Slmuson, Anderson, and inysclf; none of us have met natives there, con- 
sequently It is fair to conclude that the Rsquiinunx but (uddoro resort to so 
inhospitable a locality. Even much more favoured shores In this vicinity are but 
very thinly sprinkIcM with inhabitants, and their whole time is occupied in 
pro’vhllng a seaniy suhsistenee for themselves. In fai t, their life is spent in n 
struggle fl)r existence, and de{*cnds mainly U|)on their skill In taking seals during the 
winter, u matter which requires such long training that no European has ever yet 
succeeded in aeouiriiig it. It is therefore an error to RupjKise that where an 
Esquimaux can live acivilited moji can live also; the probability of procuring the 
means of subsistence, independent of the Kstiuimaux, is very slight. Our sledge 
Iiorty, during the journey that occupied us for seventy-nine days, ond covered 
nearly a 1000 geographical miles of distance, shot only two reindeer, one hare, 
seventeen willow-grouse, and three gulls. The second question is — Why havetbo 
remains of so few of our lost countrymen Wu found P It is, Imleed, true, that only 
three of the 106 wore discovered ; but we must bear in mind that, from the time 
they left the ship, ilioy were dragging sledge» and lioats, and therefore they musk 
have travelled sumost oonstantiv utmn the ice— not upon the land; consc<|ueiitly 
all train's or remuins there vanislied with the summer thaw of 1818. There is no 
doubt that manv relics still remain strewed along the uninhabited shore of King 
William's Island, beneath the snow ; but as it was most careMly examined tluree 
times over, I cannot think that any conspicuous object, such as would be put up 
to indicate where records were deiH)8itcd, could possibly have escaped us. The 
summer at Port Kennedy proved a warm one, yet the ice did not permit us to move 
until the »th of August, and the olyeet of the ’ex]>edition having been attained, we 
oororoenoe<l our homeward voyage. On the 21st of September 1 arrived In Jmnaon, 
having landed at Portsmouth, and on the 23rd the dock gates at BlackwaU closed 
behind the Fox. 


An interesting disonssion followed on tlie results of the Expedition, principally 
as determining the fkte of Franklin, and also as it bore u|>on the progress of 

S raphiCal disoovery, in which several of the experienced exj^rers of the Arctio 
>ns pnwent took part, including t$ir Edward Belcher, Captain Collinson, Cap- 
Sherard Osborn, Captain HoMon, Captain Snow, and Captain Kennedy, 
Captain CoUinson gave it as his opinion that, after Franklin and his oomradiM 
abandoned the ships, it was almost impossible, having regard to the question of 
provisiout, and to the pobable rate at which they would be able to travel, encum- 
bered as they were with sick, with boats, and fiKilitics for prosecuting their 
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joarn^. th»t th»f could h»T® roAched fuKh«r than the bottom of the catuary of 
the Oi^ FUh KiTer, and they all periahed. €i^>tain Snow plod^d hit w«»r^ if 
health was tpared to him. and whether he waa aMtsted or not, that he would 
dejwt neat spring, with the view of going over the whole ground again. 

The Chairman, Sir Roderick Murchison, thanking Captain M'CliuttK'k, observed 
that the gallant officer had not given half credit enough to the real meriu of an 
Expedition the results of which were glorious in a geugranhicai noint of view ; for 
they had proved the navigability of the Bcllut Straits, and, for the first time, had 
jviintctl out the; north-wost ]^int of the Amoriuan continent, showing that 
Franklin went farther north in a shin than any other European had evfr reached : 
in other words, that he was the urst discoverer of the North-West Tatisago; 
although others (McClure and CulUnson) were the first to make it known. 

Henooforth, antarctic Cape Horn will have its pendant, so to stioak, in pretio 
Cai»c MurtihlMin — a name honoured alike in geographical and getuogical scioiice. 
On this subject Captain M'Clintoek writes:— “Our luliours have determined tho 
exact }>ositi<in of the extreme northern promontory of the continent of America. I 
have affixed to it the name of Murchison, after the distinguisheil President of tho 
Koval (ieographioal Sociotv — the strenuous advocate for this * Further Search' — 
aud the able champion of Lady Franklin when she needed all Uic supjHirt wiiich 
private friendship and public spirit could tx'stow.*’ 

The relics, by permission of Lady Franklin, are exhibited at the United Service 
Museum, Whitoiiall. Tiiose discovered in the hoot are, generaliv speaking, in 
oxoellent preacrvatiori, showing how little influence the rigours of Arctic winters 
have upon wsod or canvas. The metals are of course much m«tod; hut the 
chronometers, diixcircle, and double-frame sextant, arc in excellent condition. 
Among the plate are several spoons and forks, six bearing Franklin's crest; and 
it is worthy of remark, that the greater portion bear marks of very rough treat- 
roeiit— some being indcntcnl, and all more or less bent. One case containn tho 
books found in the lioat. The mjyority are of a religious character. Chic lilblo 
has nwny MS. notes, in a remarkable state of prenervation. The fly-leuf of a 
small book, entitled Chrietutn Melodiee, has on inscription in a woman’s hand- 
writing to (.}, G.— probably Graham Gore, one of Sir John Franklin’s lieutenants, 
and signed S. M. P, Another case contains a numlicr of knives, lances, Ac., ob- 
taliuHi by barter from the Esquimaux, most of which Imve boon ovldeiitly made 
by the natives from knives or cntliwscs obtained from the ships. Tho record 
found at Port Victory is also exhibited. Altogether, tho exhibition is of a deeply 
interesting though painful nature. 

Oaptain M'Ciintock's Narrative of the Discovery was published soon after bis 
return; the great interest of tho subject — for it not only reveals the fate of 
Franklin and his companions, but adds comiderablv to our knowledge of tho 
Arctic regions, their geography, ge<dogT, and natural history— has been tcstifieil 
by tho sale of 10,OOo copies of the work ; and as a literary pt‘rfonuancc it is 
highly creditable to the txdent of tho author, who, since his return, has recelvctl 
from the University of Dublin the honorary distinction of LL.D. Thu City of 
London have also voted him the freedom of the Corporation. 

Captain Francis Leopold M'Clintoek wa.s born in 1(^19, at Dundalk, Ireland, of 
which town his father was Collector of Customs, lie entered Her Majesty’s Navy 
in iH3l; was several years mate on board tho Excellent gannery-shi]>. In 1^, 
lie obtained his Lieutenancy, uptm the strong recommendation of 8ir Charles 
Hotham, for distinguishetl service during the recovery of H.M.8. Gorgon, when 
stranded at Monte Video, In 184M, he joined the first Arctic Expedition in search 
of Sir John Franklin, as Lieutenant under Sir C. J. Koss: and served in tho 
second Expedition, under Captain H. T. Austin, as First Lieutenant of H.M.S. 
Ametance, Caiitain Ommanuey. He was promoted on his return to England in 
Norember, 1851. to the rank of Commander. In the spring of he sailed in 
eommond of H.M. Steamer Intrepid, one of the four shijei under Sir Edward 
Deleher. He returned to England in (Ictober, 1x64, w h<m lie wa-^ promoted to the 
rank of Captain. Having in vain solicited exnjpioymcnt from the Admiralty, he 
aocepted the command of {Lady Pranklm’s final Expedition, as already described. 
To sum up Captain M*CIintock’s services, wo may odd that he has spent six. 
winters and ten summers in the Arctic remons ; and has travelled on foot in 
search of Franklin five thousand miles-— which sendees have beeu cotuummated bj 
his discoveij of the fate of the long-lost Explorer. 
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IBON-CASED W.VB STEAM F&IGATEa. 

(See tk€ VigneiteJ 

The contract for tho first of the tremendous engines of war to bear 
this name was accepted in the spring of ISoO, by the Tiiainos Iron 
Ship Building Company, and the first vessel is now building at 
Bla^wall. This was originally intended for an iron- cased steam 
ram ; that is to say, a vessel built as nearly shot proof as possible^ 
and not only intended to engage, but especially to run int^j and 
muk others. From this design, however, she has been altered, and 
is now to be built merely as a shot-proof heavy- arnied frigate of 
perliaps 36, or perhaps 70 guns, as tlie Admiralty may eventually 
decide. She is to be named the Warrior^ and will be at once fire 
and shot proof — the largest, strongest, swiftest ntan-of-war afloat in 
the world. But since the drawings of this noble ship were made, 
the Admiralty have, in their more recent plans for genuine steam 
rams, accepted much which they ha<i formerly condemned, and, on 
the other hand, condemned a good deal of work on which they 
formerly insisted. Thus the two iron- cased vessels, or steam- rams 
proper, which are now being built, — one on the Tyne by Palmer, 
and the other by Westwood and Bailey at Mill wall, — are, though 
both shot proof, smaller in tonnage and armament, and nearly 100 
faet shorter, than this gigantic frigate, the Warrior. Though great 
prop^s has been made with it, the more striking parts of the hull, 
such as the beak and stern, have yet to bo built up. Now ^Jan. 
1860) one only sees dimly through the forest of timber which sup- 
ports the midship part of the ponderous hull, tho really enormous 
solidil^ with which it is all put together. A perfect network of 
T-shaped iron beams cross mid recross one another in every 
direction. Tho wrought- iron “box girders” which run throughout 
the vessel from stem to stem are the most powerful things of their 
kind that have ever yet been made ; yet all these beams and girders, 
angle-iixms, and tie-rods, of which the whole hull is apparently 
built, are mere trifles to the things which have yet to be put into 
her. A whole mountain of teak, which half fills one part of the 
yard, has to be consumed in her outer “lining,” while hw armour 
plates lie about in ponderous slabs, weighing many tons, each from 
16 to 18 feet long, 4 feet wide, and 44 inches thick. The nose, or 
cutwater of the vessel is one immense slab of wrought- iron, about 
^ feet long, 10 inches thick, and weighing upwards of 17 tons. 
The screw frame is one piece of l&e finest forg<^ iron, without the 
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slightest flaw of any kirul, and weighing no less than 44 tons. Till 
the present work was oomraenced such masses of forgings were nerer 
thought off even in the construction of the (?rea( Eastern itself. 

The following are the dimensions of the H arrior .* 

Extreme lenjfth, 3S0 fiTl ; ditto tireadUi, 68 ff*et ; depth, 41 frrt 6 inches : 
and her ionna^c no less than 0177 tons. The cnf(iues (screw, of coarse) are to 
he bjr Penn and Sons, (jf 1250 hursH'-povrer, and of the»«’ we shall, on a future 
occasion, la; a seuarate and detailed description before our readers. Their 
total weight, with Wlcrs, will bo 050 tons. For these sho will, unfortunately, 
only bo Hr>l« to carry OCiotuniH of coul, or enough for about six days' steaming. The 
armament (counting her only as a 3t{-gun frigate), with masts and storca, will 
weigh 12<K} tons, and this, with the hull, vkhich is to be no less than 570b tons, 
will give her a total weight, wben ready for soa, of about WXK) torts in all, or the 
Weight of the Orrai Eutlrrn wlien lituiiching. With the flne lines and immense 
horse-power of the JParriwr a speivl of not much less than 16 or 10 knots ao 
hour is anticipated ; so that sliuuld her commander, in case of any emergency, 
choose t.<> use her as a atesm-rani, he could literally drive his ship straight oyer 
a whole fleet of Uiree-deokerH without a chance of being injured by their broad- 
aidiw in closing. 

There is no external keel, but an inner kind of girder, which acts as a keelson. 
This IN formed of immense slshs of wrought scrap iron an inch und a quarter 
thick, and 3 feet ft inches deep. I'o it are bolted the ribs— massive wrought 
iron T-Hhajied beams an inch thick, and made in jinnts 6 feet long by 2 
dei'p up to 6 feet l>elow their water-line, where the depth is diminished so as to 
form a deep Icilge or angle, on whi<>h the armour plates and their teak lining 
rest. Tliesc immense ribs, except where the portholes iutenrenc, are actually 
only 22 inches apart. Above the keelson, ami inside the ribs, are the five box- 
girders we have already mentioned, whieh go the whole length of the ship, from 
stem to stern, and from which spring diagonal bands, tying every rib together. 
The orlop deck is of wood, and 24 ftH;! above the keel ; the main deck is of iron, 
and cased with wood, and nine feet above tbeorhtp; the upper d(>ck will alao 
be of wrought iron, eased with wood, and seven feet nine in<‘hes above the 
main. All these decks are carried on wrrought iron beams of the most powerful 
descriplioij, Ut which both decks and ribs and all are bolted ns in one piece. 
The “skill" of the ship, as it is termed, which covers all the.se ribs on the ouW 
aide, is also of wrought iron, an inch and a nusrter thick, under the bottom, to 
nearly one inch thick up to the apar deck, r'rom live feel below the water line 
up to the upper deok cornea, in midition to thia, the great armour of teak and 
iron over all. This is fonued of a double casing of tne hardest teak, 18 inchoa 
thick, with the beams laid at right-uagles to one and other. Over these again 
come the plates of iron we havealreiuly mentioned, so as in all to case the bruad- 
flide of the vessel with 20 inches of solid teak and 5 inches of tho very finest 
wrought iron. This tremendous coat of armour, however, is, of course, not 
intended to cover the whole of the vessel. Indeed, with aueh an entire casing 
it emilcl Bcarocly float at all. Only the broadside, or aUiut 220 feet of the whole 
length, is so protected. Tho stem and stern have no armour platas, but are 
covered with inm plates 1 1 inch thick, and lined with 24 inches of t^k. To 
compensate for the armour, both the stem and atemare crossed and reorossed in 
every direction with water-tight compartments, so that it is almost a matter of 
|)crl‘eot indifieronce to those on board tho Warrior in action whether they get 
riddled with shot or not. It is, of course, needless to ssy that the whole vessel 
is subdivided in some 20 places by wro^bt-iron water-tight bulkheada of th« 
most solid description. Those w hich cut off the stem and stem from the armour^ 
eoatecl portion of the ship are cased with teak and armour plates below tha 
water-line, exactly like the nroadsido of tho vessel. Thus, supposing it (vossibla 
that both stem and stem could be shot away completely, the ughting portion of 
the veceel would remain as complete and as impeneindde as ever, sUll opposing 
20 inches of teak with 6 inches of wrought iron to every shot, The bows, as the 
apot where the whole force of the sho<^ must be received in case of the vessel 
ever being used to run donu an enemy's ships of war, are strengthened inrido 
with a perfect web of ironwork. Ko lees than eight wrought-iron deoke, aa 
inch thick, atretoh back from this part to the armour plates, as well as sapporta 
and diagonal bracing innumerable,' Th^^umber of guus to bo carried on the 
main deck is to be 3o, of which 90 are under the armour coating, and the rest 
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fore end eft. It ia not yet posItiTely decided, thcmgh we beliere there is Utile 
doubt tliat t here will be eitWr 80 or 86 brundaide u^s on the upper or aper 
deck well, innking lier s 60 or 70.gun frigete. All these pieces of ordnance 
ere to be Armntronga longeat range guns, and throwing shot of lOOlb. weight. 

AH the armour plates are dovetailed at the edges into one another, 
and fastened through the teak and iron into the inner ribs of tlie ship 
with bolts, whicii are counter- sunk outside so as to have their hoadbi 
level with tlie surface of the plate. The total weight of the jilates 
required for the vessel is 1000 tons. 

These monstrous slabs of armour are formed of scrap-iron with a 
certain proportion of puddled bar-iron, which makes a mixture of 
almost unyielding toughness. Some of them taken to Tortsmouth 
have been subjected to the most^ severe tests in order to ascertain 
their capacity for resisting shot and shell, and the remnants of tliese 
plates are now at the works at Blackwall. They were £red at by G8- 
pounders at a point-blank range of 200 yards. The massive shot 
even at this short distance have failed to penetrate the iron, though 
tliey liave dinted it to the depth of one and a half or in some cases 
two inches. Six of the shots struck within a circle of almost less 
than two feet diameter. Each after the second shot (which, of 
course, more or less broke the fibre of the iron) tore a narrow cir- 
cular fissure or crack outside the mark of the diameter of the shot 
dint, until at the sixth shot in almost the same place tlie plate was 
broken and torn apart. Six such heavy shots are never likely to 
strike all in the same spot ; and the iram’or will [herself be armed 
with the heaviest guns in the world, which have sufficient range to 
enable her to commence her action with an enemy at least four miles 
distant. At two miles she herself will be to the enemy out of range 
for all practical purposes, even for tlie heaviest 8m«K>th-l>ore guns 
yet used in any navy, and at 1000 yards disUince a OS-pounder shot 
scarcely dints her iron sides to the depth of half an inch. — Times. 

PROGRESS OF CIVIL ENGINEERING. 

Mr. George Parker Bidder, as President of the Institution of 
Civil Engineers, has delivered an address, the main objects of which 
|iresentmany points of high interest. Among these are the following ; — 

Hydruulic Enghuering. — Mr. Bidder urged the importance of 
the effiects of under-draining upon the condition of our rh'ers ; and 
reverted to his view — that in certain soils and under certain cir- 
cumstances, the effect of under- draining would be to pass less water 
to the rivers than had previously flowed into them. If this view bo 
correct, precautions should be taken to provide for the possible 
effects of an operation which is, otherwise, so rapidly augmenting 
the fertility of our soil. The prevailing fashion of subverting tlie 
cesspool system and of introducing outfall sewers, was then ad- 
vertkl to. One great inducement hitherto held out, had been 
the prospect entertained of employing the sewage for the fer- 
tilisation of the neighbouring land. Mainly by the exertions of 
Mr. Hawkeriey, C.E., this has been proved a delusion, and 
to a great extent dispelled. Recent investigations have shown, 
that in towns amply supplied with water, the sewage contains 
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wry little, if Any, feriilixing quality ; oertamly none of comiam^ 
cial value. Inde^, a careful coraideTation of the economy of our 
rivers might have anticipated the concluaion. Look at the course 
of the ThaineH flowing through this great city — consider the enor- 
mous population on its V>ank8, before it ranches the metropolis — what 
would have been its condition, had not running waters possosaed 
that quality of aelfpurificAtioTi which renders the sewage of tow'oa 
of no practical value ? The President announced his intention to 
devote 40/. for the best paper u|>on the “Ilegime of llivers.” 

Submarine Telegraph CahleE. — The experience, up to the present 
time, has altogether l>ecn very unsatisfactory — whether we consider 
the con<iition of tlie cables laid across the Atlantic, or of sevend 0(f 
those submerged in the Mediterranean, and as regards their dura- 
tion after being laid down. It w^s the opinion of the late Mr. K, 
Stephenson, wiiilst presiding over the aflairs of the Electric and In- 
ternational Telegrapli Company, that a cable could not be antici- 
pated to lawt more than ten years, and be thcrofr>re insistcKl on an 
annual provision Iwing made for this <lec.\y. On the other hand, 
there are other companies possessing submarine cables, who will not 
make any such provision. On this subject the Government have 
appointed a Commission to investigaU* this question, with the most 
ample scope for their inquiries. The inquiry has for its object, not 
only the best form of cable to be laid at great depths in the ocean, 
but also the electrical condition when laid. It is, no doubt, owing 
to the want of such a preliminary inquirj% that so large an amount 
of national capital has been wasted in such operations, and espe- 
cially in laying that across the Atlantic. 

Westminstei' and Victoria liridgea , — In conclusion, Mr. Bidder 
thus effectively contrasts the progress of Govemn>ent works with 
those undertaken by private onterpiitic ; — There is, within a 
short distance, an iron bridge, scarcely even partly completed, 
across the liiver Tlianies. There is no doubt that this bridge 
will be substantially and skilfully constructed, but it cannot be 
said to involve any feature of mechanical difficulty; it is con- 
structed in Tjondon, and thus cutnmniids, in respect of labour and 
materials, the resources of the whole empire. Another iron bridge, 
spanning the River St. Law'rence, in Canada, is entirely oomplet^ 
and is ojMjned for traffic ; this bridge extends for nearly a mile and a 
half across a stream, having a current varying from seven to imk 
miles an hour ; it has to resist the pressure of ice accumulating, 
oocasionalW, to the depUi of thirty or forty feet The severity of 
the climate is such as to restrict the actual period of working to a 
few months in each year ; the iron work and the gi'eat proportion of 
the skilled labour was derived from England ; and a severe mone- 
tary crisis bad also to be surmounted, which latter, however com- 
paratively unimportant in Government operations, exercises a for- 
luidahle influence on private enterprise. Yet this entire work has 
been executed contemporaneously wdth the one uncompleted half of 
Westminster Bridge ; thus evidencing what the civil engineer can 
do when impelled by the pressui'e of private enterprise, as con- 
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inoieil with bia exertions when tr»mmelied by the reatriotioni inoi- 
dental to the oonduet of Grovemnient worke. 

TIIIE GREAT BELL OP THE WESTlOIfSTER PALACE 01400^ 

In the Year-Book of Faclit, pp. 86 — 89, 1859, wore fully deecrilted 
the raising and hanging of the Great Bell in the Clock-tower at the 
New Palace, Westminster ; and Air. Jabez James has since read to 
the Institution of Civil Engineers a paper on the process, with some 
account of the four ooarter bells, lljese were cast by the founders 
of the Great Bell, Measrs. Warner ; the thirfl having been con- 
demned as defective, had to be recast. The brat, weighing rather 
more than 1 ton 1 cwt., was lifted in three hours ; the second, 
weighing upwards of ] ton 5 cwt., occupietl three hours and a half ; 
the tliird, which weighe<i above 1 ton cwt., took four 

hours. Those throe belld were raised by means of a sin^^le 
chain, made of bars 7*Sths of an inch diameter, and a crab with, 
a double purchase. The fourth quarter bell, w'oighing more than 
3 tons 17^ cwt., was lifted in six Itours by a similar chain, 
reeved through a single pulley, and by a double purchase-crab. 
These bells were hung at the four angles of the tower, aroun«i the 
Large bell, for convenience of sounding. In conclusion, Mr. James 
proceeded to state the experiments that had )>een made l>eforo the 
weight of the Immmer and the distance it should fall through were 
finally settled. The weight was decided to bo 6 cwt. 3 qre. 10 lbs., 
with a fall ’of thirteen iuchos. This arrangement for striking the 
hours was continued until (on October 9th) the bell was discovered 
to be fractured in two places. One of the cracks was precisely in 
the same position in this bell as in the former one, exactly opposite 
to the place whore it was struck by the hammer, and the other was 
about two feet away from it. The first fracture appeared to be 
about fifteen inches, and the second about twenty- four inches long ; 
but they did not extend through the thickness of the metal, nor 
within two or three inches of the lip. 

In the discussion, it was remarked, that the composition of the 
inetid of the bell w^is not the samo as that usually adopted in this 
country and on the Continent, there being a greater proportion of tin 
than was customary. It was also thought that the use of charcoal- 
smelted copper, as was the case in Hussia, was advantageous. It 
was suggest^ whether the interval between the blows of the hammer 
might not liave been too short, and whether the chattering of the 
hammer, due to its not being cleared immediately after striking, 
miglit not have a tendency to produce numbness, and hence stun 
the bell and contribute to its fracture. It was urged that the great 
weight and fall given to the hammer must have acted prejudicially. 
These were supposed to be rendered necessary by the thickness of 
the msftal, which had been made considerable, in order to guard 
against accident; but it was contended that - it had a contrary ten- 
dency. ■ " 

THE GREAT EASTERN” STEAJf-SHIP. 

This stupendous vessel h^ occupied a large share of public interest 
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during the past year.* She started on her trial trip on September 
7th ; on the voyage an explosion took place off Hastings, owing to 
some imperfection or neglect in connexion with the casing of one of 
tlie boilers, when ten firemen were killed, and several other persons 
were severely injured. The effect of the catastrophe is thus de- 
scribed : 

The engineers who inspected the rent masses of iron and other evidences of 
the tremendous force of the explosion came to different conolnsions as to the 
jamount of nteam pressure which o<'ciMiloned it. The majority generally esti- 
mated it as iiaviug been betweeu 400 lb. and 500 lb. to the square inch, an amount 
of pressure which, as far as can Ite calc ulated, has never yet been got by steam. 
The* highest -pressure boilers for locomotives are only made to withstand about 
1501b. U* the inch. Kven for experimental purposes a prasaure of 500 lb. or 
5001b. steam haa never yet been generated. James W att, in his earliest experi- 
xnentM on evaporation, made some very small globular boilers on which it was 
said a pressure of <100 lb. waseventuallv got, but anything approaching to 500 lb. 
or (100 Hi. hat never ‘.been so much as heard of among en mu eera till the present 
most unfortunate occuiTonce. Gunpowder when exploded expands BOO tuues iU 
bulk, and when sleam is super-hcatcd to an intense degree the water becomes 
liUcrlv decomiMJsed into its constituent gases, oxygen and hydrogen, which, 
whoniirfutpht into contact with any* red-hot surface, recombine with the most 
fearful exploaion. This was exactly what took place on board the C ‘ Z* ' 
and the blow-up in its force was precistdy siutilar to what would have taken 
place had the space betweeu (he inner and outer casing of the funnel been filled 
with gunpowder instead of steaui. 

The above trial and* Bubsequent tripe have been minutely 
detailed in the daily journala. In that from Portland to Holyhead, 
in October, the vast aize and speed of the engines are illustrated by 
the fact, that at ten revolutions the paddle-wheels dhshed through 
the water at somothiug like ICOO feet per minute, and the screw re- 
volved at ‘2500, When accomplishing this, the consumption of fuel 
was at the rate of 250 tons a day for both engines, the indicated 
}>ower being nearly 5000 horses — about 2000 horses for the paddles 
and a little over 3500 for the screw. Nevertheless, the trial 
tripe have been imperfect successes, Mr. Jiiddor, as President 
of the Institution of Civil Engineers, thus feelingly referred to 
tile vessel ns the ojiui maximum of Brunei; — “There docs not 
ai^pear to be aity reason why she should not be mechanically 
successful ; but all who have had extended experience in our 
profession are aware, that in nil experiments there will arise certain 
phenonjena, which no human foresight can anticipate. Now, seeing 
that the Ureal JL\Wn'n is six or seven times the bulk o^ny existing 
vessel, and seeing that this, of necessity, involved the application of 
two sots of engines, two kijids of motive power — the paddles and the 
screw-propeller — bearing also in mind, that she VfjtfB intended to 
encounter head seas at .* speed never hitherto contemplated, and 
knowing also the enorihous forces which ordinauy vessels have to 
‘withstand in heading the waves, however slowly in heavy weather^ 
it might reasonably be expected, that in many respects her first trial 
would l^ somewhat disappointing. 1 sincerely hope, and I am sure 
that I carry your sympathies with me, in trusting, that there still 
remain in this country, sufficient skill, enterprise, and co-operative 
action, to bring this great experiment to a real test, and thus to 
complete the most fitting memorial to the fame of our deceased friend.’* 

• Very fhlly described in the Tcar-JBook qf FaeU, 1858. 
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8UPKR-HEATE0 BTBAM. 

The idea of working en^inei by Super* heated Steam, and the im* 
mense saving of fuel and increase of power it would effect, was, wo 
believe, first started many years ago by Mr. Howard, and subso* 
quentiy by Dr. Hayoraft. The ditficultiee, however, in the way of 
its adoption at that time, and the undue estimate of the importanoo 
of the j>rinciple, prevented those gentlemen from realising very great 
practical results. At a later period the matter was again taken up 
by an American engineer — Mr. Weatherhead — who, however, only 
super- boated a portion of the steam and mixed it with common steam 
in its way to the cylinders. The success which attended even this 
partial application of the prr>ce8s again revived the idea, and en- 
couraged other engineers to turn their attention to the subject. The 
result of these renowetl effutts is that several methods of securing the 
great economy to be effected by super-heating the steam have been 
under trial. ^ The value of the improvement on the scoro of economy 
in working may be best illustrated by a single fact, namely, that the 
Peninsular and Oriental Company's bill for coal annually amounts to 
the enormous sura of 700,000f. ; and that by working their vessels 
with super-heated steam properly applied, it is liecome almost certain 
that, without any detriment to tlie machinery, from 28 to 80 per 
cent of this gigantic outlay can be saved. As to the various pro- 
posed methods of super-heating steam, it may be briefly explained 
that the conditions required to be fulfilled are perfect simplicity of 
arrangement with really control over the apparatus ; that it should 
be HO placed as not to be liable to accidental injury in the engine* 
room ; and that the heat employed for super-heating the steam should 
)>e waste heat which has already done its duty in the boilers and is 
passing away. 

All these conditions have been most satisfactorily fulfilled by Mr. 
Penn in the new engines on board the Peninsular and Oriental Com- 
pany’s ship Vadctta, which were tried down the Thames for the first 
time on April 2l8t. The Vcdetta was for many years the mail-boat 
between Marseilles, Malta, and Constantinople. While thus etn- 
ployed she had Penn’s engines of 400 horse- (>ower, and ty work these 
up to an average speed of fifteen miles an hour required a consump- 
tion of fuel of from 70 to 75 tons of oeal per day. At no time was 
it less than from 45 to 55 tons. These engines have now been re- 
moved to a vessel nearly double the tonnage of the Vcdetta^ and the 
latter fitted with engines by Mr. Penn on the super-heating prin- 
ciple. His method of doing this is to place in the smoke-box of the 
boiler, through which the hot air from the furnace first passes, as 
laige a number of email pipes as is consistent with allowing a free 
draught from the furnaces. Through these all the steam m>m the 
boilers passes in its way to the cylinders. By this plan an immense 
heating surface in the pipes is secured ; the steam is in a subdivided 
form, so as to be readily acted on ; and the waste heat from the fur- 
nace is utilized at the point where its intensity is greatest, and where 
the greatest conveniences exist for applying ^e apparatus. By 
meant of three ordinary stop- valves the whme oontrivance can be 

B 
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tihuL in or off from the onginoi at pluature. In ordinary engines 
Hfcoam leaves the boilers at about 250% but declines from this tern* 
perature in iU way to the engines to 230'', undergoing from corideu- 
fiation a still greator and more serioun diminution of heat in the 
cylinders. From these causes, and also from the immense quantity 
of waste heat which escapes through tlio smoke* box and up tho 
funnels, there has always been a theoretical loss of steam power 
amounting to 40 per cent., iia compared with the coal oonsumetL It 
in this loss of f)ower and waste of heat which the super-heating pro- 
cess is intended to prevent ; and which will, of ct)urse, allow a reduc- 
tion of from 28 to 30 per cent, on the fuel now consumed. 

By the su|>ci-'hcatitig process the steam is raised in passing along 
the pif>e8 in the smoke-box (where the heat is about 050°) from a 
temperature of 250° to 350% and so enters the cylinders at 100° in 
excess of tho temperature duo to its pressure. This extra heat is, of 
oourse, rapidly communicated to tho metals, and prevents the cour 
densatioii in the cylinders or other }»arts of tho engines, which would 
otherwise, of course, take place. Singularly enough, a smaller 
amount of cold water is required to condense tlio steam at this high 
temperature of 350° than when at the ordinary heat of common steam. 
The trial trip of tho VcUettn was most satisfactory, not only os re- 
gards tho oiigines, but still more so as to tho application for the 
super-heating proi ess. At the measured mile at the Lower Hope, 
near tho Norc, tho result of repeated runs gave an average »|)eed of 
nearly 14^ knots per hour, thus roalixing witli engines of 260 horse- 
power, and a small consumption of fuel, the sanio rate of speed as 
had been gjiined with her previous engines of 400 horse-power, and 
a consumption of 75 tons of coals |)er day. The super- heating appa- 
ratus evidently effected a most important saving in fuel, but until 
an average of many days' working w'us obtained it was difficult 
to «{stirnate the exact amount economised. There seems, how- 
ever, every reason to believe that an av erage of 1 4 knots an hour 
can be obtained witli a consumption of only from 24 to 26 tons per 
diem. The thennonieter during the trial indicated in the steam 
p4>e8 an addition to the ordinary temperature of 100°, which Mr. 
Penh believes to be enough for all practical purposes of super- beating. 
Even when making from 33 to 34 revolutions per minute, and driving 
the vessel against a strong head wind and tide, it was impossible to 
consume all the steam generated, which was blowing off from both 
boilers all the trip. The engines are remarkable for the extraordinary 
beauty and simplioity of &ir proportions, qualities well known in 
aU engines from Penn and Sons, and whk^ comUned with the 
strength of the materials and perfection of the workmanship, make 
this firm the foremost in the worid for machinery of this descrip- 
tion. Both cylinders are osoiUaUng, of 62 inches ^ameter, and with 
a stroke of 4 feet 6 inches. The paddles sue on the feath^ing 
principle, and the boilers of Lamb and Co.’s patent. During the 
whole course of the trials, and when going at one time neany 16 
knots, there was no perceptible vibration, even at the end of the 
saloon nearest to the engines. When it is remembered that the 
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8Up«r ho«iting process which cam effect such imporlAiit results ia 
capable, as we have said, of application to steam machinery of every 
kind, including even locomotives, it cannot be doubted that tho 
trial of April ‘Jlst, and its great sucoesa, ia one of the moat ini- 
)K>rtant eventa for the progress of steam which wo have had to 
chronicle for many years. — 2\me4. 

U|w>n this communication, tlie Hon. Major Fitzmaurice writes 
to the same journal : — 

** It is now twelve years or more since I was engageil in experi* 
ments at V7oolwich Dockyard, intixvducing high-prt*88ure engines for 
ships, launcbea, and gunlioats, and J then endeavoured to introduce 
super-heated stc^am, in t)rder to reduce the size and weight of 
boilers in small boats. 

“ 1 wa.a laughed at by several eminent engineers for endeavour- 
ing ‘ to roast the steam after it had been boile<r (for that is lite- 
rally the prv)cess), by introducing coils of pipe into tho srnoke-box ; 
and I have the identical drawings by me at this moment. My 
principle was, that the lateral heat of a flame is nothing as com- 
pared with that at the point, and that tho gr<iat mass of caloric 
always runs in the direction of the flame. 1 believe, for this reason, 
the extraordinary fact has often been seen, that, when two men are 
walking together in a thunder8U»rm, one is killed while the other is 
only severely 8cc«x;hcd. The point of the flam© has entered one, 
while the other has only felt the lateral rays. Having spent Tnany 
thousands in the advancement of science, all I ask for is credit wheio 
it is due.” 


JONSON’S MARINK-ENOINE COVKRNOn. 

A PAPKR has been read to tho Institution of Mechanical Engineers 
by Mr. Maudslay, upon this invention, to prevent the engine 
from running ofl’at an excessive speed, when tho resistance of the 
water to tho screw-pro})eller or paddle-wheel is suddenly removed by 
the pitching or rolling motion of tlie vessel in stormy weather. The 
Governor consists of a piston working in a cylinder, the bottom of 
which communicates with an opening through the side of the vessel, 
as near as possible to the propeller or paddle-wheel ; the pressure of 
water in the bottom of the cylinder thus corresponds exactly with the 
depth of immersion of the propeller, and tends to raise the piston, 
which is loaded on the top by an adjustable spring, and connected 
by bell-crank levers and links with a throttle- valve in the steam pipe 
of the engine. When the motion of the vessel causes the propeller 
to be less deeply immersed, the pressure of water in the cylinder is 
diminished, and the piston is forced down by the spring above, 
closing the throttle- valve to the required extent, and preventing the 
speed of the engine from increasing ; while, on the other hand, when 
the propeller is more deeply immersed, the pressure in the cylinder 
is increased, and raises the piston, opening the throttle-valve and 
admitting more steam to the engine, so as to maintain tlie required 
speed ; the object being to control the speed of the engine liefore it 
has time to e^nge sensibly instead of waiting for a change of speed 
B 2 
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in tlie engine to bring the gorenior into action, as in the case of the 
ordinary engine governor. 

DUNKlTTf OF KTBAM. 

Mr. W. Fatrbaikn ha«i communtcated to the Britieh Aeeociation, 
l»ij! “ Kxf»eriincntal Itcflearches to determine the Density of 8team at 
variouH Tem]>erAturei.’' The object of these experiments was to 
verify or correct the thc^^rt tical formula? and R|)eculationR in regard 
to the relation l^etwccn the sjuTific volume and temperature of steam. 
The experimenU were conducted on a novel and original principle, 
ap^Uoable to any tempemturcM and pressures capable of being sus- 
tained by glass vessels. Tiie determinations were ma<le at pressures 
varying from ten to fifty ntiiioRphei*eH. They unifonnly show a de- 
cided deviation IVoin the law for perfect gases, and in the direction 
anticijiated by I’njfossor Thomson, the density being uniformly 
greater than that indicated by the theoretical formula of Gay-Liissac 
or Dalton, Dumas, and others. The author hopes at the next 
meeting of the Association to lay before the Section results whicii 
will determine the value of BU]>cr-heated steam, its density and 
volume, as compared with the pressure, at all pressures varying from 
that of the atmosphere to 600 pounds on the square inch. Pro- 
fessor Macquome-liankine and Dr. Joule express^ their opinion of 
the ^at value of Mr. Fairbairn’s researches, and trusted that he 
would continue them, 


RL'RFAOK C0NDRN8ATI0K. 

Dr. Joulk has communicated to the British Association his re- 
searohes “On Surface Condensation.” Tlie author described the 
experiments he ha<i made on this important subject. A peculiar 
arrangement he had introduced gave a very increased effect to 
a given surface. In this arrangement a copper spiral was placed 
in the water spaces. The spiral had the effect of giving the water a 
rotatory motion, which was thus compelled to travel over a larger 
surface than it would otherwise. He also pointed out that he had 
succeeded in producing a better vacuum than the temperature of the 
condensing and condensed water appeared to warrant, and that 
thus a fresh and unex{^iected advantage was proved to belong to the 
system of surface condensation. 

A discussion took place, in which Professor Maequome-Rankine, 
Messrs. A. Taylor and W. rimith, took part ; and a with was ex- 
pressed that l)r. Joule would continue his important researches 
and give the results at a future meeting. 


, BTEAM TRANSPORT, AND THK OON8UMFTIOK OF COAL. 

A PAPER has been read to the British Association “ On Mercantile 
Steam Transport Economy os effected by the Consumption of 
Coal,” by Mr. C. Atherton, Chief En^neer of the Royal 
Dockyard, Woolwich. — This is the third and concluding paper on 
this subject. 

Mr. T. Webster pointed out that in Mr. Atherton's first paper on 
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thiff subject be had taken the oananinpiton of coal in raarhie enginoe 
at 4 lb. per indicated horse-power per mile, while in his present 
paper it was taken as low as 24 lb. n^is was a gratifying fact, 
showing the progress which had been made. He believed it was 
doe mainly to tlie use of super-heated steiCm and the increased adop- 
tion of the principle of exjtansion. He thought the public were 
indebted to Mr. Atherton for his la}>ours, which he trusted would 
result in the establishment of a unit of displacement and horHe-|)Ower, 
in lieu of the tonnage measurement at present adopted. Mr. W. 
Fairhaim bore testimony to the great value of Mr. Atherton’s 
labours; he recollected when from 71b. to 10 lb. per indicated 
hor8o*i>ower was the general rate ; tliat hail been reduced to 4 lb.» 
and it was now from 2 lb. to 2.) lb. Super-hei^tcd steam had doubtless 
been tlio cause of this economy. Mr. M 'Connell considered that 
super- heated steam was in reality dry steam. 


STEAM H0PF.B8EDED. 

Bb. a. H. Enbman, of Stettin, ]>ropoRe8, as a Substitute for Steam, 
carbonic acid in the solid form, and anticipates that his discovery (?) 
will lead to the navigation of the atmoBjthere with balluons. It is 
nearly a quarter of a century since Thilorier succeeded in pnxlucing 
solid carbonic acid ; and the process of making it has since been 
much 8iui))lihed by Faraday and Natterer. Fara<lay has stated 
that carbonic acid is a singular substance, on account of the high 
pressure which emanates from it in passing from the solid stale ; 
there is nothing equal to it in this respect. Its vapour is said to 
have aq enormous pressure which increases with its temperature. 
At Zero, it is equal to 23 atmt>8pheres ; at IG degree**, to 29 
atmosnberes ; and at 82 degrees, to 88 atmospheres. The only 
difficulty was the production of the solid acid insufficient quantities ; 
but Natterer has succeeded in obtaining several pounds at once, and 
his apparatus, which will stand a pressure of 2000 atmospheres, is 
now gold in Vienna for lOZ. We are not told the cost per pound of 
the acid, nor its economy as oomimred with steam. 


steam-boiler EXPL08I0KS. 

Mb. T. Arcueb, Jun., has patented certain improvements in 
apparatus for prerenting Explosions of Steam-boilers. Here the 
supply valve is enclosed in a c»se having on opening at the top, 
through which the rod of the safety-valve passes ; and by which steam 
passes from the boiler when the safety-valve is somewhat raised. 
On the rod of the safety-valve there is another valve, whioh, when 
the safety-valve is rais^ beyond a certain point, closes the of)ening 
in the top of the case, causes the steam to pass through a pipe 
whioh lea^ from the case to the interior of the furnace of the boiler, 
and so damps the hre and reduces the pressure on the boiler. Steam 
is also causM to pass on to the fuel in the furnace when the water in 
the boiler gets too low. This is accomplished by a float in the boiler 
having a rod attached to it, which passes through a stuffing- lx>x in 
the top of the boiler. This rod also passes through a hole in a pro- 
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longation of the weighted roller, which keepe down the safety* ralve, 
and oa the end of the rod there is &a enlar^ment which cannot pass 
through the hole in the lever. Thus, when the water in the boiler 
gets too low, the wei;;ht of the float depresses the arm of the lever 
through which the rod passes, lifts the arm of the lever which keeps 
down the safHy-valve, and allows the steam to pass on to the fuel 
in the furnace. — i/ecAan/cs’ Magazine. 


USPROVEMKNTS IN STEAM NAVIGATION. — CONSUMPTION OP 
SMOKE. 

The following noteworthy facts have been stated to the Mecha- 
nical Section of the British Association. 

Mr, J. Oldham referred to the use of Silver’s Marine Governor 
for Hteani-eiiginoH on board 8hi|>8, which are stated to be so sensitive 
in their action that the slightxjst pitching motion is at once indicated, 
and tlio steam admitted or excluded as the case may require. 

Mr. A. Henderson, in reference to Silver's steam governor, which 
hat! bfHjn mentioned by Mr. Oldham, said ho believed it to be a most 
valuable invention, an<l in connexion with Luntley’a steering appa- 
ratus, which had been fitted to the Gnat A’as^rrn, would pl^e the 
contnd of a 8team*Rhip directly in the hands of the captain. 

Mr. Oldham, in re]>ly to a question from Mr. Eddison, stated that 
there was a decided economy in fuel arising from the consumption of 
Htnoke, but even if there were not, it w%a8 worth all the trouble to 
got rid of tlio dense cloinls of smoke at sea, which frequently led to 
collisions, and were worse than fogs. 

Mr. W. Fairhaim had fiaid gre.at attcnlion, for many years past, 
to the subject of smoke consumption. The principles on which this 
depended were now well known, and tlicre were an infinite number 
of contrivances by which tlie object couM be attained, but in all 
cases their efficiency depended on the care of the stokers. He be- 
lieved that it must be made the interest of the stokers to get rid of 
the smoke : let there be premiums for them when there was "no 
smoko, and fines when smoke was made ; and he saw no difficulty 
in getting rid of the nuisance entirely. With reference to Silver’s 
governor, it was an extremely ingenious invention, and he hail no 
doubt of its efficiency and its value on board ship. On land theic was 
nothing equal to the revolving valves originally invented by Watt, 
but these w^ere not applicable to marine engines, 

Mr. Oldham, in reply to a question from Admiral Moorsom, in 
reference to Griffith's screw-propeller, said that so far as his expe- 
rieuoe wont there was nothing equal to JSinith’s original propeller in 
form, though a third thread was now' used which increased its 
efficiency, 

Mr. W. Smith pointed out that, looking to the experiments which 
had been made on board H.M. Yacht, the rtefott’a and Albrrt, and 
lately on board H.M.S. Ihris^ Griffith’s screw bad proved to be the 
best. Silver’s governor was now on trial in forty ships. It saved 
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the engineer*! Bpecial aitention to Uie throttie- valve when a heavy 
aea wae running. Frequently in euch e tJ UM , at preeent, the engi- 
neer, to avoid the inceseant watching of one valve, often ehut off half 
steam, which, though it insured safety, was a considerable loss in 
point of economy. The space requinKi for one of these governors 
was S ft. by 2 ft. 6 in. The number of revolutions of the momentum 
was about 130 to 140 per minute. 

Mr. T. Webster remarked on the great progress that had been 
made during the last twenty years with regard to the prevention of 
smoke. This showed the value of such diMUssions as these at meet- 
ings of the British Association. He called attention to the fact, 
that at the time when the Act for the metropolis was [tassed, the 
•}K)ttene8 wore specially exempted from its operation, it being then 
asserted that it was impossible. Such, however, had been the pro- 
gress of science, that the difficulty had been so far overcome and the 
-exemption had been repealed ; and j>ottery kilns were now subject 
to the same penalties as other furnaces. The prevention was effecteil 
■by applying the same principles which bad been applied in the other 
-cases. These principles had been well laid down and explained by 
Mr. C. W. Williams, in the Essay which liad gained the prize at the 
fSociety of Arts. 


NEW IRON KT£.\JC BATTERIES. 

The Admiralty liavc in course of construction four Iron Steam 
Batteries, or Ste^un Frigates. They are to be cased with iron of the 
same thickness (42 inches) as that used in the old floating batteries, 
but the vessels, when completed, will sit more lightly on the water, 
4Uid will be far more elegant in appearance, and, in fact, will be 
hardly distinguishable from an ordinary frigate. They will have 
groat beam, nearly equal to that of the Great Eastern. Their superior 
lightness over the old floating battery will be due to tlieir being only 
partially covered with plates, which will be confined to the sides of 
the vessel above and for a short distance below the water-line, and 
neither the head nor the stem of the vessel will be covered. The 
head will be fitted with a false bow or sheathing to conceal her real 
purpose, that of running down hostile vessels, but after her first 
encounter with an enemy, this false bow will be broken, and will 
fall off. 

The tonnage of each vessel is 3668 tons, builders* measurement, 
and each will cost from 157,724/. to 161,892/. This, it must be 
rememl^ered, is for the mere hull of the boat ; and as her equipment 
will necessarily be very expensive, and her engines of immense power, 
we shall take a low estimate of the cost when we assume that each 
vessel will, when ready for sea, cost about a third of a million of 
money. Tlieee, however, are only the smaller steam batteries ; those 
already building of 6000 tons vnll cost upwards of a quarter of a 
million, or 264,000/., for the hull alone, and when fitted for sea will 
not cost less than half a million of money each . — Eteam Shipping 
4jlazeUe. 
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TUB HBW ftCBEW JLINE-OF- BATTLE SHIP, VIOTOHIA. 

This magoificent abip, which waa launched laat sunujier, from 
Portsmouth yard, in the presence of Her Majesty and the Royal 
family, deserves jiarticuhir jiotice as l>eing larger than any line- 
of'battle slnj) now afloat, and also as being the first three-decker 
that has been designed expressly as a screw -steamer. Her actual 
displacement when at her load-line will amount to very nearly 7000 
tons, which is greater than that of every other ship of war by nearly 
1000 tons ! 

We have at present afloat five screw three- tleckcrs — the Marl- 
horougft^ Ruyal JJukc of Wellivijton, lloyal Albcrty and 

Boyal O corye. These were originally designed for sailing ships ; 
the first three by the late Surveyor of the Navy, Sir William 
Symonds ; the Royal Albert hy the late Mr. Oliver Lang. The 
Royal George was hiiilt on the lines of the old Caledonia^ and was 
launched at Chatham in 1827. To adapt these vessels for tlie recep- 
tion of the screw, they were altered as follows ; — Tlie Marlbw'ouyk 
was lengthened in midsliips and at each end, and was also increased 
slightly in bread tli ; the JJaJi'e of Wdlinyton and Royal Sovereign 
were lengthened in midships and by the stern ; tlie Royal Albert was 
lengthened by the stern ; and the Royal Gtw'ge only had the screw 
aperture cut in her deatlwood, and wiw not lengthened at all. 

The following table shows the comparative principid dimensions 
of these Bhi])8 and of the Victoria. 
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Depth in 
Hoid. 

Burthen in 
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Kuyal Georg© . . . 

102 

400 

ft. in. I 
205 7 

1 It. in. 

54 

11. in. 

23 2 

26ia 

Roysl Albert .... 

121 

600 

232 9 

61 0 

24 

3 

3726 

Duka of Wellingiou . 

131 

7(M> 

240 0 

00 1 

24 

8 

3771 

Hoy»l iSovereign . . 

131 

800 

i 240 6 ; 

00 0 

24 

8 

876» 

Miu'lborough .... 

131 

800 

246 6 , 

61 2* 

25 10 

4000 

Victoria 

131 

1000 

260 0 

60 0 1 

20 10 

4113 


It will be observed that the Victoria, though larger than tho 
M arlborottyh, does not carry so many guns. The armament of the 
Victoria is, however, the heavier of the two, as she carries on tho 
middle and lower decks nothing but fiS-pounders, as will be seen by 
the following table : — 



Ins. 

Cwt. 

Feet. 

No. 

Lower Deck . . 

. . . 8 

... 65 ... 

0 0 


Mid^e Deck . . 

. . 8 

... 66 ... 

9 0 

30 

Main Deck . . 

. . 33 pra. 

... 66 ... 

9 6 

33 

Upper Deck . . 

. . . .32 pr*. 

... 42 ... 

8 0 

26 

Do. do. . . 

. , 68 pr. phot 05 ... 

Total . 

10 0 

1 

. 121 


The engines of the Victoria are by Messrs. Maudslay, Sons, and 
Field, and are of the nominal power of 1000 horses. — Meckaiiicn' 
Magazine, 
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We may here direct attention to an able senea of papers on Ship- 
bnilding, in the Mechanic* Magazine for the past year, by Mr. £. 
J. lieedy one of the editors of that journal. 

NEW IRON STEAM RAM. 

Or the invention of the Steam Ham, we gave some details in the 
Year-book of Factz, 185y, pp. 31. 32 ; and we have now to rej>ort 
the progress of a gigantic work of this class. The English Govern- 
ment have building a wrought-iron vessel of immense size, strength, 
and steam power, specially adapted as a vessel of war, and for 
running down 8hi|)s of the largest kind, not even excepting the 
Great Eaetem itself. The contract for this tremendous engine of 
mo<lem war has been taken by the Thames Iron Shipbuilding Com- 
pany, and sufficient j>rogres8 has been made with the ironwork to be 
use«l in her, to make it certain that she will be afloat and fitting for 
sea by June next. Her dimensions will l>e — extreme length, 880 
feet ; breadth, 58 feet ; depth, 41 feet 6 inches ; and her tonnage nt> 
less than 0177 tons. The weight of the empty hull will be 5700 tons. 
The engines are to be by Penn and Sons, of 1250-horHe power, and 
of these we shall give a description on another occasion. Tlieir 
weight with boilers will l)o tons ; she will carry 1)50 tons of cwd, 
and her armament, masts, stores, &c., will amount to 1100 tons 
more. Thus, at seti her total weight will be about 9000 tons, which 
will be driven, when so wante<l, through the water against an 
enemy’s ship at the rate of 16 miles an hour. It is difficult by mere 
description to give an adequate idea of tbe tremendous strengUi with 
which this vessel is to be built. The keel, or rather the portion to 
which the ribs are bolted, is made of immense slabs of wrought scrap 
iron, an inch and a quarter thick, and three feet six inches dee}). 
From this spring the ribs — massive wrought iron T-shaped beams, 
which are made in joints about five feet long by two deep, up to 
where the armour-plates begin, five feet below the watej>line. These 
beams are only 3 feet 8 inches apart, while, for a distance of 10 feet 
on each side of the keel, they are bolted in at only half this distance 
asunder. Five feet below the water-line the armour-plates commence, 
and, to give room for these, tbe depth of the rib diminishes to about 
half, or nine inches. Over the ribs, and crossing transversely, are 
bolted beams of teak a foot and a half thick, and outside these again 
come the armour-plates. Each of these plates is to be 15 feet long 
by 4 feet broad and 4^ inches thick. &)veral of them have been 
made by tbe company of puddled iron, of annealed scrap iron, and 
of scrap iron unannealed ; and experiments are now being made at 
Portsmouth with a view of testing practically which best withstands 
the tremendous attack of OS-pounders. It is almost needless to say, 
tliat each plate is tbe very perfection of material and manufacture. 
Tliese ponderous slabs go up to the level of the upper deck. The 
orlop deck will be of wood, and 24 feet above the keel. The main 
deck will be of iron, cased with wood, and 9 feet above the orlop. 
The upper deck will also be of wrought iron, and 7 feet 9 inches, 
above the main. 
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All the deokf are ouried on wrouffht-iron benins of the most 
DOwerful deocriptioD, to which both ue ribs and iron decks are 
bolted ; while along the whole length of the vessel, from stem to 
stem, are immensely solid wrougbt-iron l)caniB at intervals of five 
feet inside the ribs, which are again crossed by diagonal bands, 
tying the whole togetlier in a perfect network. The armour-plates 
are not intended to shield the whole vessel, only the fighting portion, 
about 220 feet of the broadside, being thus protected. This broad- 
side, however, will mount 14 of the Armstrong 1001b. guns, which, 
with two broadside guns on the upper deck and two pivot guns of 
the same kind forward and two aft, will give her a total armament 
of 80 guns, each throwing a lOOlb. shot over a range of nearly six 
miles. Neither the bows nor stem have any of the lai^e armour- 
plates, but aie coated with wrought-iron plates of nearly one inch 
and a half thick over two feet of teak, which will offer sufficient 
resistance to prevent most shots from going through. But to com- 
pensate for this apparent deficiency, both bows and stern are so 
crossed and recrossed in every direction with water-tight compart- 
ments, that it is a matter of perfect inditlerence whether they get 
riddled or not ; and each of these ends is shut off from the engine- 
room and fighting portion of the ship by continuous massive wrought- 
iron transverse bulkheads. 8u that, Bup{>osing it possible that both 
stem and stem could l>e shot away, the centre of the vessel would 
remain complete and impenetrable as ever, still offering in all 24 
inches of teak coated with C inches of wmught iron to every shot. 
But both stem and stern are built iiisido of such immense strength 
that coating with annour-plates would be almost superffuous. Ibe 
bows, as the spot where tlie whole shock must be received in running 
down ships, are inside a perfect web of ironwork, strengthened back 
to the armour-plates with no less than eight wrought-iron decks an 
inch thick, and crossed and re-crosseil in ^1 ways and methods with 
diagonal bracings and sup)>ort8. 

In tlie design sent into the Admiralty by the Thames Shipbuilding 
Company, the shape of the bows was made exactly after the outline 
of the nock an^ breast of a swan when swimming. Thus the point 
which would strike an enemy's vessel was the “breast,” which was 
placed under the water-line. In the Admiralty model, according 
to which the “ram” is to be built, the bows form an obtuse angle, 
the point of which is just level with the water, receding back at a 
xather sharp slope both above and below it. Tliis peculiar shape, 
however, will bo concealed under the usual figurehead and forward 
gear with a light artificial cutwater of wood, so that apparently the 
vessel will be an ordinaiy frigate of the largest size. The Admiralty, 
no doubt, intend by these devices to disguise her real character, hut 
we need hardly point out how utterly futile such an attempt would 
he. Onoe a genera) engagement was commenced, the “ram” would 
bo able to pursue her mission of destruction by running into the 
sterns of the enemy's vessels almost without hindrance. The mode 
in which she attars will be to run straight at the enemy, taking 
him if possible in the stem or quarter, ail the men on deck retiring 
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to the stern to avoid injury from falling spars. When about half the 
vessel’s length from the enemy, the engines are to be stopped and 
the enginecMrs stand by to reverse the engines in order to clear her 
from the wreck of her antagonist before the latter goes down. It is 
calculated that striking a line of-battle ship in the stem, the ram 
would sink her within three minutes. The bowsprit will, we believe, 
be telescopic, in order to be housed on lx>ard with the anchors before 
striking the enemy, that there may be no chance of becoming 
entangled with the wreck of the sinking vesseL It has however, yet 
to be explained how she is to get rid of her own wreck of masts and 
spars, and above all what precautions will be adopted to prevent any 
chance of the rigging fouling her screw. The cost of the hull will 
about 200, 000^., the engines about 75,000/., and her fitting for sea 
about 45,000/. more — or 320,000/. in all. If she only does one*half 
of what may fairly be anticifiated from her, she w'ill be cheaper to 
the nation thun a dozen sail-of-the-line. Wo abridge tliese in- 
teresting details from the journal. 


are HOWARD DOUGLAB’a IMPaOVJTO HORKW PROPELLER. 

SiB Howard Dodo l ah has long devoted his attention to the 
improvement of the Admiralty 8crew, and his exertions have been 
successful. The main object was, of course, to ascertain the shape 
of a proj>eller which would diminish vibration wliilo exerting increased 
power, and therefore obtaining increased speetl, so us to prevent the 
unpleasant effect produced by the constant tremulous vibration in the 
stem of a ship while the screw is in motion, which is dangerous ; and 
the injury done to the stem by the constant shake of the screw may 
produce results to be dreaded. Of course, whenever there is great 
vibration there is loss of power somewhero, and the force that should 
here be exerted to propel the ship is lost in shaking her frame to the 
veiy centre. This most unjirofitablo result Sir Howard Douglas’s 
experiments showed conclusively was duo to the angular fan-shaped 
form of the Admiralty screw, and caused by the sudden and violent 
reaction of the disturted water in the screw frame as the propeller 
entered and emerged from it. The rectilinear edges are in this 
respect highly disadvantageous, since the whole of an edge enters 
and leaves tlm water at once on oacli side of the aperture of the 
screw-frame, within which aj)erture the urater is comparatively in a 
quiescent state as regards propulsion. This led Sir Howard to see 
that if the leading comers of a screw blade were curved, **they 
would slide obbquely and continuously through the water like a screw 
fomied with an entire feather, so that at no moment would there be 
any shock or discontinuity of action.” The result of this important 
discovery Sir Howard communicated to the Admiralty, but three 
engineers were against the projiosed improvement, and considered 
that, to cut off the “leading comers” of the Admiralty screw would 
be to deprive it of half its propelling force. Sir Howard, however, 
took out a protective patent for his improvement, which is registered 
as consisting, first, in a modification of the form of the blades, so 



28 


YKAH-BOOK OF lACTfi. 


that the advance or leading odgea of the propeller blades shall receive 
less shock in outtitm^ through the water, and therefore produce a 
more etj^uablo action of the propeller, resulting in less tremulous 
motion in the stern of the ship when under way, and also steadying 
and equalizing the propelling force. For thi» ]mrpo8e the advance 
edge of the screw blade is of a convex curved fonn, so tbat the 
curve of this edge of the blade at the extreme en<i is in rear, as re- 
gards its position in tlie screw, of the inner termination of the curve, 
or that next the centre. The leading edges of the screw, in fact, 
when looked at in profile, resemble a wave-line similar to Hogarth’s 
line of grace and beauty, the two curves meeting in the centre at the 
boss or axis of the screw. By this form of the advanced edges the 
transition in entering and leaving the opening in the dea<lwood or 
■orew-fraroe of the ship is easy and gradual ; vibration in the stem- 
frame is reduced to its lowest point, and the whole force of the screw 
employed to propel tl»o vessel, 

A full detail of this improveinont and its value to the service has 
l>een published by Sir Howard Douglas in his work on Naval fTdr- 
fare ivitb. Steam. Nothing, however, was done towards cutting off 

the loading comers” of the screws, as Sir Howard had recom- 
mended ; but in J uno last, Her Majesty’s frigate Dons was ordered 
to Spithead to make certain trials with various kinds of screws, but 
more especially of the comiwrativo merits of Griffiths's screw and 
the common Admiralty screw, with its leading comers cut off. The 
result of these trials (detailed in the next page) showed that 
when competing with tiiree of Griffiths’s best screws (which were 
the best of all sets of improvements tried), the Admiralty screw, with 
its leading comers out off' as' Sir Howard had recommended, was far 
better than two of the three, and very little inferior to the best of 
all. The value of the improvement was tliorefore put beyond a 
doubt, for the trial naturally created tlie impression that had a screw 
been specially made on Sir Howard’s plan, instead of having its 
leading comers mughiy out off for the occasion, it would have 
distanced all competitors, botli as regards increased speed of the 
vessel liud diminished vibration at the stem. This was a great 
victory for Sir Howanl’s principles, and accordingly he received 
congratulations from all but the Admiralty, which alone made no 
sign. Sir Howard then wrote to the Admiralty, who replied that 
his iroprovemeuta of 1858 had been tried previously by the Ad- 
miralty onboard Her Majesty’s yacht Fairy in 1853. Now, this latter 
assertion is very far from being correct. The trials made on board 
the Fairy six years ago were with screws of a peculiar form, cot 
down into any or almost no form whatever. The scrows, too, were 
utterly different in principle and pitch from the Admiralty screw 
which Sir Howard propc»8ed to improve, while the trials them> 
selves may be regardful as conspicuous failures, inasmuch as they 
resulted in nothing, and left the old fan-shaped Admiralty screw 
precisely as il was, and as it has remained till the present improve- 
ment of Sir Howard. The gidlant veteran has replied to the Ad- 
miralty, calmly persUiing in his claim to the merit of having ori- 



ilECIIAKICAL AND USEFUL ARTS. 


29 


^inated the improvement, and hinting strongly that the attempt of 
Uie authorities to refer hack the improvement to the meaning- 
less trials of 1858 witli totally different screws looks very like 
trying to rob him of the honour <luc to his skill and perseverance in 
having In-en the first to see and the first to work out this imjmrtant 
modification of the screw-propeller principle. So the matter remains 
at present. We abridge the above from the Times of August 27th, 

The writer next refers to another important improvement of the 
screw, to prevent its being fouletl by rigging or hawsers. In the whole 
of Her Majesty’s navy not a single vessel is provided with any 
appliance to wartl off this most obvious and most serious disaster. 
In ISir Howard Douglas’s improved form of screw, the curved 
edges have, besides the advantage of readily thn)wing off any 
floating materials that may come in contact with them, that of not 
being so liable to bo b!Y)ken by their oblique collision with large 
spars. ITie angular parts of the common screw arc far more liktdy 
to be hitched by ropes than the roundtxl extremities of the form 
which Sir Howard has now, we hope, introduce<i to the navy. 
These curved edges, he also suggests, should be fitted with sharp 
gun or other hard metal edges, so that ns the screw revolved in 
the w'ater its power would divide any rope or spar like a f>ower- 
ful circular saw. But his main recommendation as a remedy for 
this great evil is a contrivance that will enable the prrvpeller to 
clear itself of any floating wreck of rigging which may hitch upon 
the screw in its rotation ; and which, being drawn down to the root 
of the blade, would be wound up on the boss so tightly as to disable 
the propeller or break the screw-shaft, if the engines were not in- 
stantly stopped. For this manner of clearing the screw Sir Howard 
proposes to employ powerful and sharp knite-edges, firmly fixed to 
the metal trunk in which the screw works, and close to both edges 
of tile blade, in such a manner that any rope that may have hitched 
on the boss would be acted upon during the revolution of the screw 
as a hotly revolving in a tUiiiing lathe is acted upon by a chisel. 
Thus, revolving with a force derivetl from the power of the engines, 
the rope must be drawn into and along the knife-edges, causing them 
to exert a drawing cut sufficient to sever any rope, whatever its 
strength or thickness, and so clear the screw at once of what would 
otherwise be the most dangerous and perhaps fatal entanglements. 
This simple but most efficacious plan we trust soon to see generally 
introduce into both the Koyal and merchant navies. 


EXPERIMENTS WITH SCREW PROPELLERS. 

The series of screw trials concluded by the Doris are the most im- 
portant that have yet taken place since the introduction of the screw 
for the propulsion of our steHm-ships of war. These trials were 
designed to test the relative qualities of the Admiralty or Common 
Screw and Grifliths’s Patent Propeller. Similar trials were carried 
out in 1853, on board the Conjlicttknd Fairy ^ resulting in favour of the 
Griffiths’s patent propeller, since which time the Griffiths has been 
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conBtAntly used by tlte I'airy when under way. The immenm power 
of the euginee now in use by our steam-Bliips of war has given ao 
opportunity of testing tiie merits of the two screws with tlie certainty 
of obtaining more practical results, more esjKicially as atfecting the 
vibration and steering of the ship than could l>e arrived at with 
vessels of the Conjlid and Fairtfs class ; hence the present trials. 
The forms of the screws may be thus describwl : — The blades of the 
Admiralty screw consist of a sixth part of the w'holts screw or helix ; 
the centre of the Griffiths j)ropeller is a sphere of one- third the dia- 
meter of the screw, with the blades made tiipering. The driving 
surface of the Admiralty lies .at tlie extreme end of the blades ; in 
the Griffiths it lies at the centre nearest the sphere. Ihe first trial 
with the Admiralty screw was with a diameter of 18 feet, her speed 
beiug 1 1 ‘823 knots. C)n the second trial, with the diameter increased 
to 20 feet, the Bpee<l realized was 11*820 knots, witli a great increase 
of vibration. On the third trial the “ leading’’ comer of each blade 
was cut off, and in this form the common screw attained its greatest 
speed, giving a result of 12‘U32 knots. On the fourth trial, l^th the 
oomers of each blade were cut off, when, with a greater number of 
revolutions, less 8|>ee(l was made, being 12 012knots. Its last trial, 
wiili the “following” corner of each blade cut off, but the screw re- 
stored to its perfect form in every other respect, gave a result of 
1T815 knots. The first trial with the Griffiths propeller — 20 feet 
diameter and 32 feet pitch — gave 11*^81 knots. The second trial, 
witli a 26 feet 6 inch pitch, gave 12*261:^ knots ; and the third trial, 
with a medium pitch, which concluded the scries, gave 12*168 knots, 
with 63^’ revolutions of the engines, and less vibration than on any 
former trials. Several imjKirtant features connected with the screw 
propeller have boon proved by these trials. F irst, tliat the leading 
edge of the screw is the part that mostly nti'ects the steerage of the 
ship, and also causes the greater part of the vibration. Secondly, 
that increased diameter of the screw is better than increased pitcii 
to reduco the speed of the engines, but it considerably increases the 
vibration with the common screw; whereas with the Griffitlw it did 
not produce that effect, in consequence of its cluef propelling surface 
being towards tlie centre. The common screw, when its blades are 
out to the form of Griffiths’s, is not so effective as when the centre 
sphere is applied to them ; tlie power required to obtain the same 
speed is considerably reduced by its application. The power re- 
quired to obtain 12 knots without tlie sphere was 2,920*82 indi- 
cated horse-power, while the same form of blade and pitch with 
the sphere took only 2,825 'Ciudicated horse- power. — Times, 

IKON 8TKAM-SHII*a 

Mb. W. ItlTCHFlKLD, in a letter to the Times, writes : — “ The awffii 
catastrophe of the loss of the Foyal Charier (October, 1859), and her 
speedy breaking up on the locks in Molfre Bay, has recall^ to my 
mind certain di^veries which have of late been made by the officials 
of Her Msqesty’s Dockyard at Portsmouth in relation to Iron V esaels, 
which I think cannot be too widely known, and may possibly have 



MECHAWICAL AND USEFUL AETS. 


31 


soma connexion with the aforosaui ])reakmg up of the Eoyal Ckartrr. 
Iron steam-vesseLs have arrived home from foreign stations to a cer- 
tain extent leaky, and after being paid off and cleared out have been 
taken in hand for the necessary repairs. On the insides of the 
▼easel's plates being examined, it has invariably been found that the 
whole of the rivet heads, wherever tho wash of the bilge-water 
reached, had been worn off as cleanly as if cut by a hammer and 
cliisel. This has led to a composition or cement being used over tlio 
8urf;4ce of the plates of sufheient thickness to raise the surface of the 
plate to an equality with the head of the rivet ; and in some cases 
bricks have been laid on the top of this cement, thus presenting a 
smooth surface to the wash of the bilge- water, and preventing its 
action on tho head of the rivets. In every case where this has been 
tried, the results have been perfectly successful, the heads of tho 
rivets after considerable service being as sound as the first day they 
were made. On the contrary, whore the rivets have not been pro- 
tected, but left to tho action of the water and grit, in every case 
have the heads of the rivots been destroyed, and with nothing to 
prevent tlieir falling out the first severe strain tho vessel should 
meet with at sea. 

“ Her Majesty’s troop ship M^girray now in tlio steam-basin at 
Portsmouth, and lately returned home from foreign service, is an 
illustration of what 1 have stated, and thousands of rivets are now 
in her bottom which can be knocked out by a common punch from 
the inside. The plates of the Royal Charter may have been pro- 
tected in a manner that would preserve their fastenings, or they may 
not have been.” 


STEAM FIHE-ENGINE. 

Bxpebimentb have been made with a view of testing tho efficiency 
of a new Steam Fire-engine which has been completed by Messrs. 
Shand and Mason. The whole machine is mounted on high wheels, 
with a fore- locking carriage, and is, of ct)ur8e, intended for rapid 
transit by means of horses. The box contains the ho.se and imple- 
ments, with a driving seat and space for firemen. Its extreme 
dimensiona are 12^ feet long by 6 feet 5 inches wide, and 8 feet 
high without chimney. Tho total weight, including firemen and all 
implements, is nearly 8 tons, or almost double the weight of the ordi- 
nary Brigade engine. This inorease of weight is apparently the 
only disadvantage which it possesses when compared with the com- 
mon Brigade engine. Like the common fire-engine, this one by 
steam can be worked either with a suction-pipe, or water may be 
drawn from the cistern, which forms part of the engine itself. The 
steam cylinder and pumps are made entirely of gun-metal ; the 
Talres of india-rubber, as in the floating steam fire-engine ; and the 
whole machinery is of the simplest and strongest construction, and 
not liable to be damaged by any amount of jolting over rough roads. 
The boiler is of the upright tubular construction, affording ample 
means for super- heating the steam ; there are 199 brass tubes, 
infih outside diameter, and 15 inches long. The firebox is of 
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copper, ^ feet 4 iachet diameter ; the cylinder is 8^ incheg diiuneter, 
with 6*iuch stroke ; one water cylinder is 6 inches diameter, with 
d'inch stroke, the other 7 g inches diameter, with a 4*inch stroke, 
the two being equal in cubic contents. 

In designljig this eiiginc other important circumstances besides 
obtaining the best theoretical steam pump have had to be taken 
into oousideration, such as weight, bulk, means of transit, and 
accommodation for hone, implements, &c. The London Brigade 
engines have pumps consisting of two Hingle-acting cylinders, 
7 inches diameter and 8- inch stroke. The average rate of working 
at fires is not more than 40 strokes per minute ; and ns the cylinders 
contain 016 cubic inches, it follows that a London Brigade eunne 
delivers at its average rate of working 88 gallons )»er minute. The 
water cylinders of the steam fire-engine contain 340 cubic inches, 
and as it can be readily worked at no less than 218 strokes per 
minute, it will thus be equal to three Brigade engines at their ordi- 
nary rate of working. The rapidity with which steam can be gene- 
rated is, of course, an important point in the construction of a 
machine required fur duty on the most sudden emergencies, and this 
point had been well and satisfactorily ascertained before the prece- 
ding trials. Nevertheless, in the course of the experiments it was 
demonstrated that a pressure of 101b. steam could be gouerated in 
six minutes from the moment of lighting the fires ; a high pressure 
was obbiined in 10^ minutes, and the engine was immediately in full 
work. Of course, in the case of an engine of such description being 
generally adopted, as there is no doubt that eventually it will be, 
the fires would always be kept laid, and lighted while the horses 
wera being harnessed ; so that the whole machine would be in full 
motion on its way to a fire. In tlie above experiments, while working 
easily, the engine tlirew a £ iuch jet of water in a pcrpemlioular 
column ISO feet into the air, while a column of l-inch diameter was 
thrown in tlie same manner upwards of 90 feet ; whereas, a Fire 
Brigade engine cannot throw a jf-inch column more than 40 feet 
high. The most striking evidence of its superiority was, liowever, 
shown when it supplied two hose and threw two ^-inch columns 60 
feet high, and three columns of the same dimension more than 40 
feet. This was not only thix>wing more water than three of the com- 
mon Brigade engines, but tlirowing it to a height which the whole of 
them united could never maintain. When tried horizontally, the 
immense su()6riority of the steam-engine was equally apparent : the 
l-inch column of water was thrown over the ground to nearly 140 
feet, and the ^-inch jets went to a greater distance, and more 
steadily. The whole exi>eriment8 were in the highest degree success- 
ful, and we trust ere long to see this important invention entirely 
eupereede the ** established” engine, which in point of efifioiency u 
about fifty years behind the age. — Times. 


AMBRICAK 8TSAK FnUC-ENGlNK. 

The Scientific American states that one of the newly-consti%oted 
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iocomottve iteam fire-engines Utely ran twenty miles on a common 
road. Tlie whole weight of the engine, ^^’ater, and nine passengers 
is 12,000 lbs., 9000 lbs. being the weight of the engine alone. The 
first three miles were made in sixteen minutes running time ; it 
went over a bridge 350 feet long, with a draw of 40 foot in the centre, 
and up a very heavy grade, making 1000 feet in exactly one 
minute. The time occupied in travelling the twenty miles was two 
hours, grades and all included. 


CHANDLER AND OLIVER’S STEAM PLOUOH. 

Amono the persons who have now for some years Ijcen working 
and expending money in furtherance of steam ploughing, is Mr. 
Chandler, but lately a working engineer at rK)w, an<l associated with 
him, Mr. Oliver, of Hatfield, in the neighbourhood of the Manpiis of 
Salisbury’s estates. These two inventors have from time to time, 
patented several valuable improvements in agricultural ap[>aratus, 
and have recently a<lded to their inventions an im]>roved form of 
riough, to be hauleti by steam power, which many very experienced 
agriculturists have extolle<l, which several implement-makers havo 
coveted, in so far as its manufacture is concerned ; and which Messrs. 
Howard and Co., of the Britjinnia Iron Works, Iledforrl, are now 
engaged in producing to order. This improvwi plough has, un- 
doubtedly, many advantages nowhere else to be met with. It is a 
balanced apparatus, like Fowler’s ; but the ploughs sre carried by two 
indc|>6ndent frames, one on each side of the middle of its length. 
The balancing is effected by rods or chains extending from the ex- 
tremities of these frames to arms on a rocking shaft at the rrnddle of 
the plough, or in any equivalent manner ; and the inner ends of the 
plough frames are connected with racks and pinions, or other ap- 
pliances, whereby they may be raiHe<l and lowerotl — the one rising 
as the other descends. Thus the inner ploughs, which in Mr. 
Fowler’s arrangement must l>o situated at some distance from the 
centre of the machine, in order that they may rise and fall sufficiently 
to clear the ground, and to enter it as desired, may here be brought 
close up to the centre. Conseciuentiy, Messrs. Chandler and Olivers 
machine may be made much shorter, and, therefore, much lighter 
and cheaper than Mr. Fowler’s ; and the ploughs may be rained when 
out of a^ion, and lowered into action with great facility. They 
also plough up closer to the headlands than the Fowler plough, and 
besides this ^ord facilities for reducing or increasing the breadth of 
the furrow, according to the nature of the land under operation. 

This new implement is engraved in No. 1 of the New Series of the 
Mechanic* dfagazinr; and we take this opportunityof congratulating 
our old and able contemporary upon the manifold improvements in 
his valuable Journal. 


TIMBER FOB SHIP- BUILDING. 

Mr. Lronard Wbat lias read to the Society of Arts a paper on 
Timber for Ship -building.” After pointing out themagnitude of 
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the int^ests Involved in the question, the author drew attentioii to 
the small number of timbers which were considered os first-class 
by the autltorities of Lloyd’s ; and, although he approved generally 
of the rules adopted by that b^y, he thou{,mt that future experience 
would enable them largely to extend that list. He }>ointed out the 
important infiuence that locality and climate Imd upon the quality of 
any particular ebuts of timber ; instancing particularly the teak, which 
was so highly esteemed, but the durability of which was found to vary 
considerably, according to whether it was grown in high and open 
laiid, or in u close, low-lyirjg forest. The finest kinds of mahogany 
were, perhaps, the best timber for ship*building, though too costly 
to be generally employed ; but good mahogany of a more moderate 
price might advantageously enter more largely than it now did into 
the construction of ships, though its more extendetl employment 
must be reflated with judgment and discretion. Mr. Wiay next 
pointed out now much we were indebted to Mr. Temple, tlie present 
^ief Justice of Honduras, for directing special attention to the 
capabilities and reHoui*ce8 of that fine colony . Tlie forests of Hon- 
duras oontsined many kinds of wood which were adapted for ship- 
building, and the author was of opinion that they would well repay 
the expense of bringing to the English market. After alluding to 
our three settlements in the Straits of Malacca, to the Tenasserim 
provinces, and to the forests of the southern parts of Western Aus- 
tralia, all of which contained valuable woods, — tlie author concluded 
by urging tlie importance of adopting means of preventing ships* 
timbers Irom rotting, by impregnating them with some preservative 
fluid. 


KXTKAORDINAKT TIMUEB. 

Some specimens of Timber recently imported from the North- 
West Coast of America, have been exhibited at the Institution of 
Civil Engineers, by Mr. G. K. Burnell. It was observed that the 
quality and dimensions of this timber, which came from near Van- 
oouver’s Island and tlie district bordering upon British Columbia 
smd California, appeared to bo such as to justify rather more than 
the passing notices hitherto given in the technical journals of the 
metropolis. There were now lyiog in the Commercial Hooks between 
fifty and^ sixty logs of this timber, upwanis of 100 feet in length, 
and moasuriug at least 22 inches on a side. There was one log in 
particular, which was 129 feet long, die square, jierfeotly straight 
and louud, apparently free from dead knots or shakes, and measuring 
39^ inches on the side at the middle of its length. At the butt end 
it was nearly 4 feet square ; and at the taper end it was about 2 feet 
4 inches square ; aud it contained 1302 cubic feet, or upwards of 
twenty-six loads. No experiments had been made on the specific 
gravity, or on the strength of this timber ; but from the manner in 
which it floated, it would appear that its specific gravity w’os about 
the same as that of yellow pine. The strength would appear to be 
equal to that of the best crown Memel, if an opinion might be 
fonned from the way in which some planks had been bent, and the 
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^conditioDti of e]&8ticity indicated ander each oircrnnstancee. For 
bridge- building, roofing, and Kcaffolding purpoees, it was suggested 
that this North-Western American fir would be of great value, on 
account of its length, and its remarkably uniform character. Some 
light spars of the same kind of wood, about 119 feet long and 15 
inches diameter at the butt end, had also been imported from the 
same coast. The price of the very long spars was, at present, about 
Mix shillings per foot cubic ; this was high, but no doubt it would 
hereafter be diminished. The price of ordinary lengths was nearly 
the same per foot cube as that of the best crown Memel deals. 
Attention was directeil to the number and closeness of the annular 
lipgs, which indicateil that the trees were of slow growth ; and it 
was thence inferred that the wood would probably be durable. It 
•was suggested that it would be desirable to make some experiments 
of nn authentic character on the properties of this timber. 

The following particulars of gigantic timber in tbc above Docks, 
have been communicated to the Builder journal by Mr. Nathaniel 
Oould, F.S.A. ; — 

‘*Our attention has been called to an importation of three cargoes 
of mast-pieces of timber, discharged in the Commercial Docks, 
Kotherhithe. The sizes, both in length and square, are so unex- 
ampled as to be wortiiy of record. One vessel, indeed, the Bostonian^ 
-of 1000 tons, has spars of a magnitude that we believe were never 
before made timber of commerce ; they run from 90 to 340 feet in 
length, and from 26 to 40 inches square. One mast contains twenty- 
eight loads, weighing about thirty-three tons, and is (as are most of 
them) nearly as straight as a ruler, and without a knot ; lieing 139^ 
feet long, and 39A inches square. When felled, it measured 316 
feet to the branching top, and for 150 feet was without any branch 
At all. It was squared to 41 inches ; but was of necessity reduced 
to 394 inches to admit of its entering the ship’s bowport. 

‘ ‘ The quantity of timber in this enormous tree is worthy of notice : 
call it 300 feet by 41 inches square, it would contain 3502 cubic 
feet, or 70 loads 2 feet as squareil, mr 116 loads as round timber. It 
would saw into 2050 boards 41 inches wide, 4 inch thick, and 12 feet 
long ; or, allowing about twelve per cent, for waste in sawing, 1800 
bo^a 36 inches wide by ^ inch thick, and 12 feet long. 

** If laid out quite close it would cover 72,000 square yards, or 1 
acre, 1 rood, 2 chains, 6 poles, 10 yards ; or, allowing for unavoidable 
interstices, about two acres and a quarter. 

** It is difficult to imagine a tree half as high again as the Monument 
before it branches out. 

“These masts are considered worth from 12?. to 14?. per load, and 
we understand are secured for the British navy ; and it is said tliat 
the longest may perhaps be raised as a flag-staff at Windsor. 

‘ * The quality of the timber is not precisely white pine, red pine, 
pitch pine, hackmatac, or cedar, having, in some respects, the 
qualities of each ; and inclining periiaps to red pine. It swims 
lighter than pitch pine, has beautiful figure, and in taste has a small 
degree of acidity. It however appears not to have the peculiar 
0 2 
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oliaracter of the ‘Wellinj^nia Gigantea' as the specimen of the 
wood is exhibited at the CryHtal Palace. The discharging of these 
enormous sticks from the vessel has been attended with great 
difficulty and expense, and wjis not altogether without danger.” 

In the Tium of January ‘21st is the description of “ a wonder- 
ful valley’' in California, hy C. J). F., callenl the Yosemite,” or 
Bear Valley. Tlie writer says : " I wish to mention that near 

the road to this valley J visited a grove of the far-famed WellingUmias, 
or mammoth cypresses, of whicli there are about />00 interspersed 
among numerous others less remarkable, though still very largo. 
The largest I measured was 39 feet in diameter 6 feet from the 
ground, and was at the least more than 400 feet high. Another, 
which had fallen, and of which the bark alorje remained, formed a 
tunnel through which three horsemen oould ride abreast.” 

rUBSKRVING TIMBER FROM DECAY. 

The following i>laii is said to be common in Burgundy, for Pre- 
serving Timber from Decay and from Insects ; — The wood having 
been Hteej>ed for forty- eight hours in a solution of copper — in the 
proportion of one kilogramme (about 2 lb. 3 oz. and 4 draclinjs) of 
sulphate of copper to 20 litres (about one quart) of water — must l>e 
allowed to dry in the shailc, after which wiish lightly with lime. If 
it does not acquire a bluisli green colour, the operation must bo re- 
peated. This plan, it is said, is economical, and has been tried vrith 
success on fifteen different kinds of wood. — B adder ^ No. 835. 

IMPROVEMENTS IN SHIP BUILDING. 

Mr. Crispin, of Stratford, has|)atcnted “Improvements in the Con- 
struction of ShijMiaud other Sailing and Steam Vessels.” The hull of 
the ship or other vessel, is constructed of iron, which may be conside- 
rably thinner than that usually employeil in iron ships ; the same 
being covered externally and iutenmlly with w'ooden planking, 
bolted completely Uirough the iron and wood, and so arranged as 
to break joint, and thus ;idd to the strength of the vessel. The 
external and internal woodwork should be caulked, in order effec- 
tually to prevent leakage. In some cases, it may be desirable to 
place the external idauking ia the ordinary horizontal manner, and 
to arrange the internal planking diagonally ; and where great 
strength is required (a.s in ships of war) the series of wood, iron and 
wood, may be duplicated or trij>led. Tiie hull thus constructed 
admits of being sheatlied with copper or other sheathing metal, and 
thus obviating one tlio great objections to iron ships ; while in the 
case of ships of war, the arrangement of w’ood and iron, in accord- 
ance W’ith tliis invention, will prevent the disastrous consequences 
occasioned by the fragments of iron, wdien sliips, built entirely of 
tliat material, are struck hy shot, at the same time much greater 
facility being affonled for re[>airing the shot-holes. The deck of 
the ship or vessel may be constructed upon the same principles as 
the hull, in which case it may be desirable to place the lower or 
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under pUnking tnwisveniely or across the uliip. — McrJtanic»' 
Magazint. 

NEW WINDLASS. 

This new Windlass was origiuiilly an American invention ; it is 
stated to have l>een applied very successfully to a number of vessels 
on the other side of the Atlantic ; and, considerable alterations 
having l>een made in this country to improve and strengthen it, 
Messrs. Emnierson and Walker, the patentees of tiie invention in its 
new fonn, now submit it to the judgment of experience. The pecu- 
liarity of this invention consists in its being a combination of the 
capstan and windlass, and in an ingenious arrangement of the parts, 
by which either a very heiivy purchase or a quick motion may be 
bad at will, 8im}>ly by turning the capstan round, with the sun in 
the one case, and in the other against it. Tlje two ends of the 
windlass which take the chain can either or both l^e placed in con- 
nexion with the cai>8tan, and the result is that one chain only, or two 
at one time, can be worked with equal facility. The chains, it is 
Btate<l, i*©quire no fleeting, but are drawn dii'cctly from the lockers, 
are not liable to surge, and can be |>aid out, checked, or stop|>ed, at 
any moment, by one man at the break. The windlass is simple in 
its construction, and so compact that it occupies only a space of 7 feet 
C inches by 4 feet (J inches. 

MODIFICATIONS OF SHIPS OF THE ROYAL NAVY. 

A PAPER of immediate interest and value in connexion with the 
subject of our National Defences, h4a8 been read to the .Society of Arts, 
by Mr. E. J. Reed, “On the Modifications which tlie Ships of the 
iioyal Navy have undergone during the present century, in respect 
of Dimensions, Form, Cleans of Propulsion, and Powers of Attack 
and Defence." Mr. Reed began by observing that the science of 
naval architecture was so greatly advanced on the Continent, and 
80 much neglected in Eiighind, during tin* last century, that the 
forms, dimensions, and speed of the ships of the British navy were, 
for the most part, inferior to those of every other nation with which 
they had to cope, the tendency then being greatly to overburden 
vessels. T\ie author touched upon the source of some of our naval 
disasters during the American War, and then passed to the im- 
provement in constructnm introduced by Sir Robert Seppings, whom 
he thought deserving of much credit. The unfavourable influence 
exercised, in Mr. li^d’s opinion, by Sir William Symonds, while 
Surveyor of the Navy, was then tainted out, his opposition to the 
use of the screw-propeller, now so universally adopted, having con- 
siderably retarded our naval progress. The author |us8ed on to 
describe the state of the navy during the late Russian war, and 
maintained that the spectacle of one Russian fleet sunk by Russian 
hands at Sebastopol, and of another trembling behind stone for- 
tresses in the shallow waters of Cronstadt, was one the record of 
which we certainly might read without shame. He then gave a 
rapid review of the present state of the navy, and expres^ his 
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opinion that floating batiaries had mot with undeoonred oondotuna- 
tion. Tlie subject of the steam-ram, which had attracted consideis 
able attention, was then discusaed, the author's opinion being that 
it would be ft)un(l to be bo unwieldy in its character, that ships 
would haTe no diificulty in avoiding collision with it. In conclu- 
sion! Mr. Reed maintained that while it must be allowed that 
considerable improvements might be made in the construction of 
our ships, yet that such altei-ations would prove enormously ex- 
pensive, besides being of vei^ questionable policy ; for by eagerly 
arming ourselves with all the warlike agencies which science oould 
suggest, we might make our navy most terrible, but we should at 
the same time, by the very preponderance of our might, compel 
all other powers, secretly at least, to make common causo against 


budmabins wabfakb. 

In the Meclianict' Magazine for Jan. 14, we find described an 
American Submarine Boat, resembling a porpoise, capable of con- 
taining fifteen men, if necessary. The inventor has, with others, 
sunk in Lake Michigan, and remained under water for four hours 
without any oommunioation from the surface, and has propelled the 
boat in and near the bottom of the lake for several miles, at three 
miles an hour. He has, while under water, by machinery working 
through the boat’s side, sawed off timber 14 inches square. He 
can sink his boat from the surface almost instantly, either to a few 
inches, or to 100 or more feet, and again rise quicldy or slowly to 
the surface ; go forward, back, or sideways, or oome up bows first 
or otherwise, as may be required. He can carry powder torpedoea 
under water out to sea, in any weather, to an enemy’s ship, fix or 
anchor the torpedoea under her bottom, set in motion clockwork to 
fire the torpedoes, and retire out of danger. He can enter an 
enemy’s harbour under water and make surveys, only showing above 
the surface a sight-tube half an inch in diameter, retire, and make 
his report. He oan go out to sea, meet a hostile fleet, go under 
their bottoms, fix torp^oes, or bore holes, and come away unseen. 
He oan carry a gun so rigged that he can load in 100 feet of water, 
rise near to the surface, sight the horizon for an enemy’s ship, pro- 
ceed within a stone’s throw of her, rise quickly, so as only to show 
the muzzle of the gun tlirough the outside port-hole valve, aim at the 
ship, fire, thim instantly sink to relcKid, and rise at another point to 
fire again. If required, he can remain under water with sevend 
men for several days, without landing, or showing his boat above 
WiU»er. For pearl fishing, he oan work all day on a pearl bed, raking 
up and taking in pearls, and moving about and finding them where 
a diver would not. If required, on visiting wrecks, he can saw, 
bore, or make fast chains or ropes to any point of the wreck, go out 
of the boat through the side- hatches, enter tlie vessel, and return 
inside again without inconvenience. In our judgment, the subma- 
rine dress or case which the inventor has dovish for these latter 
purposes, is a most complete and usefbl contrivance. The secret of 
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ihif wondrous invention has been ofFerod for sale to the American* 
French, and British Government*, successively ; but we have not 
heard of its being entertained by either. 


Air AMERICAN GUNBOAT. 

One of the seven vessels last ordered by Congress — the steam gum 
boat SeviinoU, has been launched at the Pensacola navy-yard, and is 
thus described in the Nevi York Timu, Her model was drawn by 
Naval Constructor l‘orter. She is a bark-rigged steamer of 800 tons 
burden, and built on the genuine gunboat principle, which means 
that she can carry a very heavy armament into shallow water, and 
that she combines strengtli and roominess with swiftness and com- 
paratively small proportions. One of her guns will weigh no less 
than 25,000 lbs., and is a most destructive weapon. Besides this, 
two 32-pouDdor8 of 42 cwt. each will be on board, making the 6'mi- 
»o/e, when well manned by expert sailors and marines, a powerful 
(although somewhat diminutive) antagonist to ship or fort. Tlia 
machinery of the vessel is of the first clan. It consists of two 
splendid eugines of the horizontal back- acting steeple” description* 
750 horse-power, with cylinders 50 inches in diameter and 30 inches 
stroke, l^e pistons are connected with cross-heads by two rods. 
There are a Puraou’s patent steam condenser nearly finished* and 
two pumps, one for air and the other for water, worked by projecting 
arms forged on the lower piston rods, attached to the maomnery. 
The boilers, of which there are two and an auxiliary one, are Martin's 
patent, measuring, respectively, 21 feet 6 inches long (six furnaces) 
and 18 feet 1 inch long (fire furnaces). The auxiliary” is smaller 
than these. Both boilers are of the same height — viz., 9 feet 8 
inches, and the same depth, 9 feet 3 inches. The propeller is of 
brass, a two-bladed true screw, 9 feet 6 inches in diameter and 17 
feet pitch. The total weight of the machinery is 301 tons, and the 
consumption of coal about 22 tons per day. 8he is expected to 
make 10 or 11 knots the hour under steam alone, and from 11 to 18 
tinder steam and canvas. The great perfection of gunboats may 
be briefly olaosed under three distinct heads: — 1. They are small* 
can carry heavy metal into shallow water, and can move quickly* 
being steamers. 2. They are easily manned and easily equip{>ed for 
sea at very short notice, besides being “handy” to execute with, 
alacrity Governmental business and squacuron duty requiring a national 
v^smI, but no display. 3. In line of battle they are considered on 
a par with sailing frigates, — ^first, because they can effectively use at 
least three heavy guns at all points of the compaes, while presenting 
an exceedingly small mark for the enemy's ordnance ; second, they 
can choose the time and tide” for fighting, as circumstances may 
dictate ; thirdly, anticipating defeat, they can make discretion the 
bettw part of valour by an expeditious retreat. But here end their 
conunendable attributes. They cannot properly accommodate a crew 
and carry provisions to support it, or coal to fire up with for any 
oonsidcHnabie length of time, lu time of war, as a modem naval 
battle would be conducted principally by steam* vessels of laige 
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dimenBions, the only use a gunboat could be put to would be either 
to act as a tender to larger craft or to capture merchantmen. 


DEBTRUCTrVK KHQINKS OF WAE. 

Ib the Tiinct of March 31, 1859, appeared a communication from 
Pr. Lardner, calling attention to many chemical agents which 
miglit be employed with luJ vantage in warfare. 

** If an objection (Bays Dr. Ladner) to what I suggest be raised 
on the score of humanity, it may be answered by the fact, that in 
proportion as tlie destructive power of warlike agents has been 
augmented, the proportion of life lost in war has decreased. The 
invention of gurit>owder h:is been the means of saving thousands, 
even millions of lives. 

“ Compounds are known in chemistry w^ich, when exposed to the 
air, HponUneously ignite, diffusing througli the surrounding atmo- 
sphere gases, or vapours, of odours so insufferable, that men forced to 
respire them w'ould be rendered utterly incapable of all effectual 
action. Hhells charged with such compounds, exploding in the 
gun-room of a vessel, or anywhere between decks, would, without 
destroying life or limb, disable the enemy. Compounds having 
such properties are very numerous. 

** But there are others of a much more formidable character which 
chemistry con readily supply. 

“There are certain compounds called in chemistry by the not very 
euphonious name, 'kakodyles,’ of which arsenic is one of the con- 
stituents, which, on exploding, not only diffuse exhalations which 
render the surrounding atmosphere so fetid as to be absolutely in- 
sufferable in respiration, but impart to it also qualities which are 
poisonous in the most deadly degree. These compounds being 
eminently volatile explode spontaneously when exposed to the air. 
In burning the metallic arsenic, one of their constituents, com- 
bining with the oxygen of the air, forms fumes of white arsenic, 
whicli, being diffused through tlie surrounding air, kills all who 
breathe it. Wlmt the effect of Rhells charged with such compounds 
would be, bursting in a ship, or wiUiin a besieged fort, or in the 
midst of closely-packed ranks, need not be described. 

“ The chemist can supply many compounds, having these propertiee 
in different degrees. 

“But the laboratory can furnish agents still more destructive. 
There are compounds into which the gas called cyanogen enters in 
combination with arsenic. A shell charged with such a compound 
upon expbxiing would produce terrific effects. The humidity with 
whioh the surrounding air is always more or 1^ charged would be 
decomposed ; its oxygen, combining with the arsenic, would form the 
vapour of arsenious acid, which is tlie substanoe commonly called 
arsenic, and known as a deadly poison, while the hydrogen, the 
other constituent of the deoorapos^ moisture, combining with the 
cyanogen, would form the still more fearful poison called by chemists 
hydrocyanic acid, but more familiarly known to the public as 
prussio acid. Thus, by the explosion of such a shell the surroandiDg 
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Air would bo iuetantly improguAted with tho VA|M>ur« of two of tlio 
most fearful poisons known in modicine. 

** It is easy to porceive what fonuidable nitsmles might be pro<iuoetl 
by such Bhelis thrown into towns or among crowded bodies of men 
from distances of six or eight miles by the artillery recently 
invented. Before such agents gunpowder would * [)ale its in- 
effectual fires. ’ ” 


EXPERIHKETS WITH A BALL FILLED WITH MOLTEN IRON. 

The iStorJh screw gunboat tender has been fitted with a furnace 
for filling hollow shot with molten iron, and the Undauntedy 4fi, 
frigate, prepared wuth iron plates of such thickness as to render 
her proof against a 08-pound shot at 400 yards* range. In 
November iMt the Stork went up Portsmouth harbour and moored 
off from the starboard side of the Undauutfd 400 yards. A 
little before noon she hoisted a red fiag. another being also placed on 
board the frigate to warn all boats off. At 12.30 the first hollow 
shot, filled with molten iron, was discharged from the Storky and 
went clean through botli iron plates and wikmI into the Uxiy of the 
ship, about four feet above the water line. A second shot was fired 
at a short interval, when smoke was perceived to burst through the 
ports and hatchways, and in a few minutes more a body of flame. 
The ship was on tire. As soon as the fire was observed, the Stork 
slipped her moorings, and steaming up to the bead of Die Undauntedy 
set the fire-engine to work. Signal was also made to send a body of 
men from Uie Excdlmt to man tlie large floating fire-engine, and to 
the Comet Government tug to tow up with all haste to the rescue. 
Such, however, was the destructive nature of the molten iron, that 
the doomed vessel was soon one solid mass of flame, and it was con- 
sidered by Captain Hewlett expedient to scuttle the ship, which was 
accordingly done. After firing six rounds into her between wind 
and water, down she went at her moorings, leaving only the toprail 
of her forecastle deck and poop visible. It is impossible to attach too 
much importance to this undoubted proof of what a gunboat fitted 
like the Stork can do against an enemy’s line-of- battle ship. A ship 
as large as the Dvkt of WeUingtoHy 131 guns and 1200 men, would 
liAve shared the fate of the Undaunttd. 

IRON AND steel PLATES AND HEAVY ORDNANCE. 

A SERIES of experimental trials has been made at Portsmouth, 
with a view of ascertaining the amount of resistance offered by iron 
and steel plates of various manufactures when opposed to heavy 
ordnance at a short range. The trials are understood to have 
reference to the future coating of the steam-ram now in progress of 
construction. The practice has been carried on from the Stork gun- 
boat, tender to Her Majesty's ship ExceUeut, gunnery ship in Ports- 
mouth harbour, both from a 32-pounder and a 95 cwt. gun, the Latter 
throwing a solid 68 Ib. shot, with 16 lb. charge of powder ; the 
distance of range 200 yards. At this distance the results of the 
experiments have demonstrated in the clearest possible manner 
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that so iron or steel plate that has yet been manufaotnred cao 
withstand the solid shot from the 95 cart, gun at a short range. 
The first shot would not penetrate through the *iron plate, but it 
would fracture it, and on three or four striking tlie plate in the same 
place, or in the immediate netghbouHiood, it would be smashed to 
pieces. As the results of the trial affected the steel plates it proved 
that a steel-clothed ship could bo far more easily destroyed than a 
wooden-sided one, and tiiat on tlie smashing in of one of the steel 
plates the destruction of life on the armed ship's decks, supposing 
the broken platt» to be driven through the ship’s side, would bo 
somethiog dreadful to contemplate, from the spread of the splintered 
material. At from 600 to 800 yai^B iron-clothed ships would be in 
comparative safety from the effects of an enemy’s broadside ; but it 
must be borne in mind that the effects of concentrated firing have 
yet to be ascertaineil on tlia sides of an iron or steel-clothed ship, 
and account also must be taken of the damage the woodwork form- 
ing the inner sides of such a ship would receive from the driving in 
of the broken plates, and which, as far as the present experiments 
have illustrated, would appear to prove that an iron or Bteel-dad 
ship, on receiviug a conceutrated broadside from a frigate, armed in 
a similar manner to the Af trttyy and struck near her water line, 
must sink then and there, with her armour on her bad^ — Timet, 


AMERICAN KKW RirLK CANNON. 

Thi New York Journal of Commerce gives a synopsis of the 
official report on the N ew Kiile Cannon experimented with at Chicopee, 
Massachusetts. It stated : — 

'* The oonreued June 7, and oontinnod their experiment* for several 

dajM. The guns examined were a G-pound hrorixe canon, with S’80 inch calibre, 
and riiled 15 groove* ; a 13-poander, 4 inch calibre and same number of grooves. 
In both iuatauce*, the twist in rifliug was eqoivaleut to one turn in 60 fe^ at the 
beginning, and ending in one in 20. 

*‘The projectile dmigned by General James for these guns is a cast-iron 
cylinder pointed by a solid conoid head, the diameter being only *03 of an inch 
leas than the bore of the gun, and the length twice the diameter of the calibre. 
The cylinder retains its nill diameter for a (quarter of an inch of it* length at 
each end. For the intermediate length its diameter is reduced hmf an 
inch, forming a recess in its body, which is filled by a oompoand of oahvas, 
sheet-tin, and lead. The base of the eylinUer has a central cavity or opening of 
1‘95 inches in diameter, and 1*5 inches deep. When the charge is fired, the gas 
evolved by the burning of tlio powder, in its ofiorts to expel the projectile and 
to ^ajpe tVom the gun, is forced into the cavity against tne compound filling, 
which IS thereby pressed into the grooves of the l^o, and by its firm hold m 
them the rota^ motion is imparted to the projectile. 

**The Board, having examined the guns and projectiles, proceeded to tost 
their efflclency, the results of which were * very satiuactory.* The report says, 
* Bespeoting the guns, their merit is duo to the rifiing, which can be readily ap. 
l^ad, at little cost, to all brouse oaiinou of the United States, and so render 
them as fitr superior to the present smooth bore guns as, in small arms, the most 
improved rifle surpasses the musket.* 

•* The depth of grooving is so shallow as in no wise materially to incq[>air the 
strength, of the gun, while it is sutfioient to compel the projeotile to take the rifle 
flight. The efiVnit of theee contrivances was exhibited in an extraordinaiw man- 
ner, by the increased range obtained while using the same charge of powder and 
elevation in projecting masses of double the weight of the usual spherical balls. 
The merits of the projectile are represented to consist in their ' answering fully 
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Uu) oxpMrtfttioni dosired of them; their reedy febrioeiktn luvd adeptetion to 

S uns : their ea»a in loading ; the certainty of the oxpaoaion of the tUUng and iu 
rm Wd in the grooves of the guns. The greased canvas wipca the riflinu 
clean, and leaves the bore in condition readily to reoeire the next charge, and 
whieh ia also a aure protection to the l)ore trom injury.’ For theae reasons the 
gw and projectiles are commended to the favouralde consideration of the 
Government ; and as the experimental flri^ was subject to several disadvan- 
tages which may hereafter bo avoided, the j^ard recommend that guns of the 
aervioa calibre ^ granted to General James, for rifling, according to his prin- 
oi^e. We learn that another senes of experiments is in oontemplatiou, in 
wmch to compare, side by side, the performances of this new gun with those now 
in use. Of course the remarkable precision and power of the new rifled 
ordnance oonstitnte its chief value, but the great saving of ammunition efiect od 
is a matter of no small importance. The results of the experiments above re- 
ferred to are expressed in tabular form at much length. As an example, it is 
shown that in one instance IS shuts were fired a mean distance of (174 yards, at 
an elevation of one degree^ he powder weighing IJ lb., the projectile 12}lb.--the 
deviation being only four inohoe to the right of centre, and nalif an inch above it. 
On reaching ground the miasile was buried five feet in compact sand. In another 
instance a shot wa.s fired 2050 yards, at an elevation of five degrees, and passed 
about 25 feet almve the top of the hill toward which it was directed. Th'o 
Board believe, from the testimony of several witnesses who were near the 
rmige, that the pnpeotile * cuutiuuea its flight many hundred yards beyond the 
hill/ the summit of which was nearly on the same level as that npon which 
the gun was placed in battery. According to the statement of Mr. Ames, the 
manofsoturer of the gtin, who has carefully examined the gronnd, ' it is almost 
certain the ball went four miles.' After what is already known, it is safe to sa^ 
that any object within the reach of an ordinary ^y-jriMs is a fair mark for thus 
terrible weapon. In one other respect the exploits oT General James’s gun de- 
mand attention. According to the laws of proicctiles laid dovm in the Ordnance 
Manual, and which have long been establisheil, as was supposed lieyoud power 
of rotation, the range of a h lb. shot at five de&reas elevatioQ and lb. powder 
is 1523 yards ; but, iu the example now atfordeiT a ball 12| lb., with the specified 
quantity of powder, has gone between three and (our miles. As compared with the 
oeUdirated Armstrong gun, the results are not Ims curious. Mr. A. claimB to 
have thrown a ball 51 miles with six pounds of powder, ainployinr an area or 
calibre of 3| inchee, — which is a result of 55-lUOths less favouraulo than that* 
obtained by the experiments at Chicopee. According to the latter, any gun of 
calibre equal to Arm.strnng’s will throw a ball, with less than half the powder, 
the foil distance attained m his practice." 

BIFLED QUKB. 

Mr. Lynall Tkomwts Heavy Rifitd Cannon for Ounboats are tUua 
described by the inventor in his pa]>er, ** On Exporiments in Gun- 
nenr.” He says our owm heavy guns are oonstnicted upon a principle 
BO lalse that ttie only wonder is that so few accidents happen with them 
those of Ihe largest size are nut only unsafe, but also very inferior in 
power to the American guns. If, however, it should be discovered 
that rifled guns of 6 or b tons weight — the weight of some of the 
guns employed iu the American service— can be constructed of 
wrought iron, then, indeed, a powerful piece of ordnance will be 
obtained ; a compound sh^, of 2 cwt. and upwards, could be fired 
from it, and a greater range and accuracy combined would probably 
be attainable, than could be acquired with any other description of 
gun, such as could with convenience be used. A fortress or a float- 
ing battery, attacked with ordnance of this kind, could scarcely 
escape destruction. The length of the bore of Mr. Thomas’s gun is 
9 feet, and the calibre S inches ; the metal which surrounds the 
charge is nearly 12 inches in thidtness ; this (if the guns were con* 
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«tnicted of the new puddled eteel) would probably be sufficient to 
give it ample strength, and weight enough to prevent great recoil. 
A shell of 2 cwt., and a charge of from 25 lbs. to 30 lbs. of powder, 
might be used with it. '‘A long, low, strongly- built vessel, pos- 
sessing great steam power, armed with a gun of this kind, would 
prove,” says Mr. Thomas, ‘^infinitely more destructive than the 
steam battering-ram which has recently excited some attention. A 
vessel such xis I have described would possess great advantage over 
a steam- ram, from the difficulty which would Ihj experienced with 
the latter — first, in striking a vessel under »ii) or steaming ; and 
eecondly, in getting disengaged from it afterwards. 

“Ten or twelve vessels of the above description — sea-going gun- 
boats — each armed with a heavy rifled gun to throw shells of 2 cwt., 
and with steam power sufficient to give them a speed of at least 
fourteen knots, would, at a distance of three miles, lay anj’ town ou 
the coast in ashes, in a very short time, and with perfect impunity. 
This may be aecoinplisbcd, and will be ; if not by our own nation, 
by another. It is questionable, however, whether the 11 or 12-inch 
guns, such as fonn the armament of the American corvette Niac^ara 
would not prove more destructive in close action — from their large 
diameter and heavy bursting cliarges — than even the powerful rifled 
guns which I have dosenbed. Before adopting rifled guns into our 
naval service, to the entire exclusion of smooth-bored guns of largo 
calibre, much consideration would he necessary, and many exfte- 
riments required to be made. 1 see no reason, however, against the 
acquiuition of such a gun as I have described. The only difficulties 
which lie in the way of it have already been once surmounted in, the 
case of Mr. Horsfall’s 13-inch gun, and will, no doubt, be still more 
•completely overcome. The great tensile strength which is required 
for guns to throw compound shells arises from the absence of 
windage, and also from the friction on the whole surface of the bore, 
which impedes the progress of the shell along the bore, and allows 
the fluid produced by the fired charge to accumulate behind the 
43hell, and tlius to exert a great strain on the gun.** 

Mr. Jladdang Rijltd Uun is thus described in the Mechanics* 
Mc^azine: — Mr. Haddun forms in the gun three shallow “ curves,” 
sinking only to about iJ-lflths of an inch beyond the cir^lar bore, 
and wearing off until they lose themselves in the circle of the bore. 
To these curves he gdves a very slight twist — onl^ about one turn 
in sixty feet, we believe, which is lefts than that given by any other 
of the competing gentlemen. His projectile has three swells or pro- 
jections upon it to take into tiie grooves, and is formed wiUi a 
oonoidal head and a taper towards tlie rear end, on which end is 
placed a simple ring-formed wad. The projectile goes freely into 
the bore, and when the charge is exploded the centre line of the 
projectile is compelled by the conditions of the case to occupy the 
centre line of the gun, and pass out in that position. The projectile 
can be made as cheaply as any ordinary round shot or shell, being 
simply of cast-iron ; and no great nicety is necessary in adjusting 
the size of the projectile to tliat of the gun. The wad is caused tc 
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clean out and lubricate the gun at each discharge, and both the gun 
and the projectiles may l>e used as roughly as ordinary guns, shot, 
and shell. An ordinary 68- pounder gun rifled on Mr. Hadthin'a 
plan has projected a 90 lb. elongated shell with considerable truth 
of aim over an average distance of nearly 3000 yards, with an eleva- 
tion of ten degrees and a charge of powder of ten pounds, being, as 
will be seen, only l-9th the weight of the shell. This was very 
good practice, and the methcxl of rifling appears to us to be second 
to none, except perhaps the Lancaster system, for the present ex- 
ceptional purpose of converting our old smooth bores into rifles, as 
it. will in probability weaken and distress the gun but slightly. 

iMPnOVF.D GUN AND PROJECTILE.S. 

This Breech- loading Cannon, invented ))y Sergeant Warry, the 
armourer of tine 3rd Battalion at Chatham garrison, has been so im- 
proved as to make the dischargc-s even more rapid than before, the 
gun being now ca])able of discharging, with ease, 20 rounds i)er 
minute, lliis improvement is effected by a beautifully-contrived 
lever, placed on the side of the breech, which by one simple move- 
ment raises the cock of the gun, and opens the l)reech ; the reverse 
movement entirely closing the breech, cutting the cartridge used, 
priming the nipple, and firing the gun all instantaneously — the 
effect of which is, that the cannon may now Ik> discharged as rapidly 
as the charges can be inserted in the breech, as two simple move- 
ments are now all that is necessary to prepare the gun for being 
fired, and actually discharging it. The inventor has also effected, 
an improvement in the balls used for breech-loading gnns, for which 
he has applied for a i«vtent. This improvement consists in the 
manner of coating the balls, the present lead and tin coating wdtli 
which balls have hitherto been covered leaving a deposit in the 
gun which necessitates that the bore should be cleaned out after 
every few rounds have been fired, the Armstrong gun, for instance, 
requiring sponging after about every dozen rounds, and occasionally 
more frecjuently. To obviate this Mr. Warry has invented a che- 
mical composition which he applies to the spherical balls used by 
him, and which answers its purpose so satisfactorily that after 50 
rounds were fired the other day with these balls so coated, not the 
slightest fouling the gun could 1ms detected, the breech, in conse- 
quence of the cunent of air admitted each time it was loaded, 
remaining as cool as at the commencement, while no expansion 
could be })erceived. The inventor also states that by using his 
method a dozen balls can l>e coated for the expen.se now incurred in 
coating one on the old principle. It is a remarkable circumstance 
in connexion with this invention that shortly after the account of this 
new weapon first appeared in the Times, the inventor was waited on 
by the agent of a foreign Government, and offered the most hand- 
some terms to transfer his invention to that Government, or part 
with the model of his gun, both of which offers Mr. Warry, for 
obvious reasons, declined, not even allowing an inspection of hU 
model. — Times. 



teah-book of facts. 


AS 


IMPROVED RETOLVEBB. 

The utznont thought amongst military mechanicians is at preseot 
being exercised to improve upon the Revolver — a weapon of vital 
importance to the soldier. Such attempts, wliile they sometimra 
display considerable ingenuity, give ns, for the most part, merely 
novelty as their result. Mr. Charles lieoves, the eminent contractor 
for arms, of the Toledo Works, Birmingham, has, however, patented 
a Revolver which may not be passed over without comment. It 
provides greater strengtli whei-e the recoil of the chambers takes 
place, and thus fracture is prevented at that part. The action of 
the rod is likewise direct, but that which will ensure the greatest 
amount of interest is to be found in the arrangeincnt which permits 
its owner getting immediately at the whole of the interior of the 
lock’s machinery for examination, cleaning, and oiling. This is cer- 
tainly a feature of improvement, as the user may be assured from 
time to time that all is right without waiting for the disturbing 
'Cause, which may alone present itself at the moment which may 
determine life or death. Reeves’s pistol con likewise l>e half-cocked, 
for safety in loading, and secured in that position by an excellent 
bolt, thus preventing accidental explosion. It c*an be wholly cocked 
with the thumb iu t^ing a deliberate aim, or the contents of all the 
chambers can be discharged instantaneously by the trigger ; either 
of which operations can be performed without withdrawing the hand. 
The chamber revolves upon an axis which is removable at pleasure, 
but which cannot become displaced, as is too often the case in other 
arms of a like nature. — Mechanics' Magazine. 

Messrs. Deane and Son have submitted for the approval of the 
military authorities a much Improved Revolver, the internal me- 
chanism of which lessens the intricacy of the action, and by a very 
simple arrangement locks the hammer and cylinder in such a man- 
ner when not in use as to do away with the chance of accident. 
The improvement is termed the Deane and Harding patent, and 
among other valuable simplihcations, has one by which almost in- 
etantly the cylinder and barrel can be separated from the stock for 
the purpose of cleaning. A powerful lever ramrod, acting vertically 
on the bullet, is also added. 


NEW ARMT BLANK CARTRIDGE. 

The General Commanding-in- Chief has sanctioned the adoption 
Df a new pattern Blank Cartridge, proposed by the Superintendent 
of the Royal Laboratories, for assimilating the method of loacUng 
with blank to that of loading with ball cartridge, and cartridges of 
this description are now ready for deliveiy. They are composed, 
like the service ball cartridge, of an inner bag, containing the 
powder ; mock bullet, consisting of a paper bag, with a muslin 
bottom, filled with fine grain powder ; and an outside bag to con- 
tain both. To ensure tlie fiash of the discharge igniting the powder 
in the mock bullet, and to prevent its being project^ from the 
musket entire, a portion of the bottom of the outside bag is cut 
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away. No portion of the paper requires to be tom off. — Mechanict* 
Magmine. 

THE AltMHTKONO GUN. 

To the Derby admin istrutiou is duo the utmost credit for their 
immediate adoption of tills unequalled invention in the science of 
war. Its origin was thus related by General Peel (the Secretary for 
the War Department), in moving the Army Estimates in Parliament, 
stating that^ 

in the course of tho summer of 195S, he appointed a committee to examine and 
report upon the different sorts of rifled ordnance which had been submitted to 
the Government. The report of that committee was entirely favourable to Sir 
AVilliam Armstrong’s inveutiou. The Gun submitted to the Government by that 
(^ntleman was a breech -loading, rifled, wrought-iron gun, of peculiar manufac- 
ture, throwing a projectile which answered as either solid or hollow shot, as 
shell, or as common case. This projectile could also be modified so as to be used 
^ naval batteries and on board ships, aitd to have a very great explosive eflbet. 

gun had great durability, he having himself seen one which had been fired 
1800 times without the smallest injurious effect being produced upon it. The 
great advantages of this gun were tts extreme lightness, the extent of its range, 
and its aucoracy . An Armstrong gun throwing a projectile of 18 lb. weighed one- 
third as much as the guns now in use discharging sliut of that weight. The 
range of a 321b. gun, fired with a charge of 51b. of powder, was a little more 
than five miles and a quarter, while the precision of the gun was still more extra- 
ordinary. The accuracy of the Armstrong gun at S(XX) yards was as seven to one 
oomuared with that of the common gun at 1000 yards ; while at 1000 yards it 
would hit an object every time which was struck by the common gun only ouoe 
in 57 times ; therefore at equal distances the Armstrong gun was 67 times as 
aoourate as our commou artillery. Its destructive efl’ect, also, exceeded any- 
thing which had hitherto been witnessed. The carriages bad been very much 
improved, and their introduction into the navy would greatly diminish the num- 
ber of men required to work the guns. Having ascertained the superiority of 
the gun, the Government could have no hesitation in at once doing everything in 
their ^wer to make themselves masters of it. Great as had been the ingenuity 
and tment displayed by Sir W. Armstrong in regard to this invention, they were 
exceeded by the liberality with which he at ouce presented to tho Government 
the patent, for which they must have paid almost any sum of money which he 
liked to demand. He made no stipulations, and when bis noble friend at the 
bead ^ the Government asked him (General Feel) to think of some sum which 
might be presented to Mr. Armstrong, lie was at onoe relieved from all difficulty 
by that gentleman proposing to accept a sura of 20, (XX)/. spread over 10 years, 
wmch should secure to the country hw services as consulting engineer oi rified 
ordnance. For himself, as he had said, he made no stipulations, but for the firm 
to which he then, but no louger belonged, he made this arrangement, that if they 
erected extensive buildings for the manufacture of these guns, and did not 
receive sufficient orders to cover their cxjienditure, an arbitrator, who should be 
the Attorney-General of the d»v, should decide what compensation they shonld 
receive from the Government fW the capital which they had Laid out. He was 
convinced that the House would be of opinion that nothing could be more liberal 
than the manner in which Sir VV. Armstrong had dealt with the Government: 
and would tibink that be well deserved the honour which, by her own special ana 
peraonal desire, had been conferred upon him by Her Majesty. 

Mr. Armstrong, in addition to the honour of knighthood, and the 
■appointment of Superintendent of the Rified Ordnance Department 
at Woolwich, received a certificate authorizing the suppression of 
his patent for the gun. From the inventor’s statement it appears 
that the gun was originally proposed by him, late in 18.'54, to the 
Duke of Newcastle, then Minister-at-War, who ordered a field- 
piece to be constructed in conformity with the plan suggested. The 
gun was accordingly made, and for nearly two years was the subject 
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of numeroos experiments, partly upon the Ordnance Firing-ground 
at ShoeburyneBM, but principally under Mr. Arm8troDg*s own super- 
intendenoe at Newcastle-upon-Tyne. From engravings of its sup 
posed form in the Mechanics* Magazine, the Armstrong gun would 
appear to approach much nearer than any other to the relative pro- 
portions of the rifle. In other words, it is long, and, comparatively 
to its length, of slender calibre. The bore is rifled, so that it is, in 
fact, to all intents and ]>uqi 08 e 8 , an enormous rifle. Bolts, properly 
speaking, ratlier than liullets, seem to V>e the missile to be chiefly 
snot froo) it, although shell and other forms are also spoken of. The 
implement is breech -loading. A later note in the Mechanics' Maga- 
zine states : ** We find that in the Armstrong gun, as now made, 
the large screw at the brecoli is formed hollow, and the charge is 
passed into the gun through it. With this arrangement the move- 
able breecli-piece is only i-equired to close the breech, and receive 
the force of tJie explosion. Both the slot and the breech- piece are 
therefore smaller tliaii they would require to be were the gun loaded 
tlirough the slot.” The new cannon will be only €>ne- third the weight 
of the old, and it is asserted it will literally realize the scouted idea 
of “the long range.” Tlie Armstrong will carry bolts no less than 
five miles and upwards ; and, at shorter distances, its aim is so accu- 
rate, that it strikes the object aimed at fifty-seven times for once of 
the old cannon. The power of artilleiy will by its aid be multiplied 
no less than fiftyfold. 

ITjo first battery of Armstrong guns, six 12-}>ound breech- 
loading rifles, was proved at tlie Royal Arsenal butt, Woolwich, in 
preparation for transit to China by the overland route. The proof- 
charges employed on the occasion consisted of the largest amount 
of powder with which it was possible to cram the chambers of each 
gun, and a couple, or double shot. Colonel Tulloh, Mr. Anderson, 
and Captain Gordon, who were the authorities present, thoroughly 
tested and searched eivch gun immediately after the discharge, to 
ascertain the effect. The terrible shock which the excessive charge 
pix>duced brought the guns off their position with a perfect leap, and 
gave a recoil of about 25 feet ; nevertheless, the thorough temper of 
the mat'arials and the remarkable character of the guns nobly re- 
sisted the shock. They were accordingly pronounced impossible to 
bui'st under fair usage. The Ariadne lias been armed with Arm- 
strong’s guns of the largest calibre, and is the first vessel of her 
class furnished wdth this tremendous armament, thus disposed : 
Twentv-four 84-cwt. guns, each 9 feet 4 inches in length, on the 
main aeck ; and on the upper deck will be placed two 68-pounder8, 
each of 95 cwt., and 10 feet 2 inches in len^h. 

Mr. Lynall Thomas, the experienced writer on Gunnery, who 
has been present, with the consent of Sir W. Armstrong, at several 
trials of the Armstrong gun at Shoeburyness, remarks on this 
we.^pon : — 

** The great merit of the Armstrong gun appears to consist in an 
admirable oombinatiou of certain approved principles rather than in 
the adaptation (except, perhaps, with regai^ to the manufacture of 
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the gun) of any pogitively new iiiveiiticm. So happy a combination, 
however, could only result from numerous exj^erimeuts conducted by 
a person possessing great mechanical skill, and a considerable know- 
ledge of the science of gunnery. The chief noticeable points in 
which this gun differs from those in ordinary use, are the metal of 
which it is constructed, and the (brcjech-lowiing) principle upon 
which it acts. With regard to the first of these points, the success 
of the Armstrong gun has place«l l»cyond a iloubt the fact that 
wrought-iron and steel are admirably aAlapted for the construction 
of rifled field-pieces and guns of a medium size. This, in itself, is 
an important fact. The breech-lwulintj principle has, I think, but 
few ^x>ints to be remarked in its favour, compared with what may 
be urged against it. In this case, however, the combination by 
which tlie efficiency of the projectile is obtainefl is dependent entirely 
upon it. The great nccumcy and range obtained with the Arm-, 
strong gun are startling from their novelty only ; for as yet the 
rifled cannon is but in its infancy ; and although the greatest pos- 
sible praise is due to Sir W. Annstrong for the great ingenuity ns 
well as for the 8U]»erior mechanical and scientific knowledge which 
he has displayed in the construction both of his gun and his pro- 
jectiles, 1 am nevertheless fully persuiwled that e<]ually good results will 
be obtidued with a combination of a much more simple and inexpen- 
sive character. Regarding the Armstrong gun as a scientific engine 
or machine for the ])rojection of an elongated shot, it is a chef- 
d'ceuvre; the accuracy obtained with it is remarkable, lliis is partly 
due to the delicacy of the aiyfUs (which are so arrangeil as to allow 
for the lateral deflection), and to the absence of all recoil.” 

Sir William Armstrong, in a speech at Newcastle, has narrated 
the following interesting facts connected with the tnals of bis for- 
midable weapon. He said : — 

** I could give you hundreds of examples of the effects produced 
by ray shells during the experiments of the ‘ CommiUee on Rifled 
Cannon,’ but I will confine myself a single instance, which I select 
merely because an unusual number of persons happened to be pre- 
sent, com])risiDg the JDuke of Cambridge and several officers of dis- 
tinction. Two targets, each of 9 feet square, were placed at a dis- 
tance of 1500 yards from the gun, and 7 sliells were fired at them. 
Now the effect of these 7 shells was, that the 2 targets were 
struck in 596 places. Similar effects were on other occasions pro- 
duced at distances extending to 3000 yards ; so I leave you to judge 
what would be the effect of these sbelb in making an enemy keep 
his distance. For breaching purposes, or for blowing up buildings, 
or for ripping a hole in the side of a ship, a different construction of 
shell is adopted ; the object in that case being to introduce the 
largest possible charge of powder. It has been urged as an objec- 
tion to my projectile that it would make so small a hole in passing 
through the side of a ship. So far as the shot is concerned, there 
may be some reason in this objection, but as regards the shell the 
sm^l hole is the very thing wanted. The shell is caused to explode 
at the instant of passing through the timber, and the smaller tfie 
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hole made by pexxetnition, the more confined will be the e^losion, 
and the greater will be tlie ehatteiing effect produced. The gan 
must be judged, not in relation to the ehot, but to the aheib wUoh 
is beyond comparison the more formidable projectile, and which will 
be almofit exclusively used with iny guns. 

With respect to the x>recisioii and range which has been attained 
with the rifled cannons I may observe, that at a distance of 600 
yards an object no larger tlian the muzzle of an enemy’s gun may be 
struck at almost every shot. At 3000 yards a target 9 feet square, 
which at tliat distance looks like a mere speck, has on a calm day 
been struck five times in ten shots. A ship would afford a target 
large enough to be hit at much longer distances, and shells may be 
throwm into a town or fortress at a range of more than five miles. 
It is an interesting (luestion to consider what would be the effect of 
the general introduction of tliese weapons upon the various condi> 
tionsof warfat'e. In the case of ships opposed to ships in the open 
seji, it appears to me they would simply destroy each other like cats 
if both were made of timber. The day has gone by for putting men 
ill armour, but 1 suspect it is only approaching for putting ships in 
lu tuour. In the case of invasion, which is, perhaps, the most interest* 
ing case to consider, the possession of such an artillery would be 
all-important to the defenders. It would probably be impossible to 
effect a Landing if opposed even by field batteries of such gpins ; and 
if a landing were effected, the retreating force would generally be 
enabled to avail itself of cover, while the attacking party would 
have to advance on the open, where they would be awfully 
cut up.” 

Several inventors have claimed the principal features of the Arm- 
strong gun and projectile, which, it is admitted, are, not new. Dr. 
Suiitli, at a meeting of the Manchester Literary and Philosopfaioal 
Society, has stated that the great merit of the new gun consists in 
the manner in which the internal tube of steel is enveloped with 
wrought-iron. The difficult proi)l6m of forming a perfect compound 
structure has, however, received solution in the hands of Sir 
Armstrong, while others have failed. 

Sir William Aimstrong has long been a distinguished inventor, 
and we have already pointed attention to his hydraulic cranes, and 
his hydt'o-electric engine. He practised, till within the last ten or 
twelve years, as a solicitor at Newcastle-upon-Tyne. Thereafter 
he became one of the most extensive engineering manufacturers on 
the Tyne. His partners are employed by the Government in 
constructing the Armsti'ong gun, and the extensive Elswick engine- 
works are to be greatly enlarged for this purpose. 

STBAH-EABMEE FOE WOOLWICH ABSENAL. 

A GIQAHTIC St^m-Hamraer, to be employed in the forging of 
Armstrong giws in Woolwich Arsenal, has been constructed by 
Messrs. Morrison and Co., of Ouseburn, on the principle of their 
vrell-known patent. The hammer-bar and face weigh four tons, and 
the cylinder in which this bar works, with its glands, nearfy six 
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tons. The cylinder is supported on two frames^ each of nine tons, 
and each of these again rests on a lied-piate of the same weight. 
Tiirougli these bod-pUtes projects the anvil, which is a mass of 
wrought- iron, faced with steel, and imbedde<l ha a block of cast-iron, 
weighing upwards of 21 tons. This block was cast on December 24, 
1859 : about nine in the momnig, 25 tons of metal were placed in 
the cupola furnace of tiie w’orks ; by two the metal was thoroughly 
fused, and in a quarter of an hour it was run into the mould, with 
perfe^ success. The immense block thus formed, measures at the 
base 6 feet 7 inches by 9 feet 2 inches, and is 4 feet 10 indies in 
height. The anvil proper is let into the top, the base rating on 
two layers of heavy logs, about 14 feet square. One of tlie advan- 
tages of this hammer consists in the placing of the cylinder, which 
is so bolted between the support of the frames, that instead of 
forcing them asunder, it tends, by its pressure, to keep them moite 
iirmly in their piaces. In the management of the hammer also, 
great perfection has been attained : it can be made to pound with 
prodigious force a mass of glowing iron, or to crack a nut in the 
gentlest manner. Tlie hammer can likewise be worked with great 
diversity of power ; the stroke can be given with a force exactly 
corresponding with the weight of the hammer ; and this force can 
be dtminidied at pleasure, or increased by the application of the 
fitesm above or below the piston. Its speed can be adapted to 
almost every Tariety of work : it can be made to deecend aka the 
heavy sledge, or to deliver hxim 200 to 300 strokes a minute. — 
Abridge from tfie Northern Daily Exprest^ 


THR LANOASTKB AND SNFIKLD RIFLES COMPARIO. 

Tbte important disclosures which have been made public relative 
to the alleged defects in the Enfield Kifle used by the British troope 
in India, have been the means of directing the attention of the 
authorities to the vast superiority, os a weapon in the hands of troops, 
of the Lancaster rifled carbines, with which the corps of Royal 
Engineers is now armed. From the Reports which have been re- 
ceived by the authcHities at the Horse Guards from the offleert 
who have served with the Royal Engineers in India, there can 
be no doubt that the Lancaster rifle is in every respect superior to 
any small arm in the service, repeated proofs of which were given 
during the conflicts with the mutineers in India. Four companies 
of the Boyal Engineers have been employed in India during the 
rebellion, arm^ with the Lancaster carbinei, and the same tests 
whidi applied to the Enfield rifle proved it to be defective, have 
resulted in the Lancaster rifle maintaining its eflioienoy. The officers 
report that there has not been a single complaint of fouling, difficulty 
of loading, or want of accuracy and power, brought against it ; buL 
on the contrary, it has proved, in every respect, superior to the 
Enfield rifle* During the fre^ent confiicta with the mutineers, in 
whidi the men of tlm Royal Eng^eers and the troops of the line 
were engaged together, with the same amount of ammunition 
ismied to aU the troops engaged, the men of the line regiments have 
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been compelled to cease firing for the purpose of wiping out the 
barrels of their Knfield rifles after firing from 10 to 20 rounds ; 
whereas the Koyal Engineem, with the Lancaster rifle, continued 
their fire, loading their carbines with perfect ease. On the 21 st 
February, 1858, the 4th company of Koyal Engineers, consisting 
of about 100 non-cominisgioned officers and men, was stationed at 
Fort Jeilalabad, bef<jrc Lucknow. Tlie enemy attacked the fort in 
great numbers, and went close to tlie walls. They were, however, 
repulsed by the Koyal Engineers with groat loss, no less than DO men 
being left dead on the ground, the whole being killed by the Lan- 
caster rifles. No idea could be formed of the number of killed and 
wounded carried off, but no doubt it was considerable. Tlie Iloyal 
Engineers sustained no loss ; not a man was even wounded. This 
fact is most important, not so much as showing the accuracy of the 
arm, but from the. circumstance that during the six hours the Koyal 
Engineers were engaged with the rebels, until relieved by Sir J. 
Outram’s force, each man fired on an average at least CO rounds, and 
yet not tlie least difficulty was experienced during the whole of that 
time in loading the carbines. The only thing observable was, that 
with some the bullet became a little tighter than usual as it 
approached the breech when rammed down the barrel, and wdth 
others that there was an increased recoil. If the defects pointed 
out in the Enfield rifle and the difficulty with wliich it is loaded 
after several rounds have boon fired from it, resulted from the expan- 
sive action of the barrel against the bands, or against the bayonet 
socket and its ring, causing an indentation of its outer surface, and 
consequent contraction of the bore at those places, the defect would 
be permanent, and iiotliiiig but a mandril or cutting tool forced into 
the barrel could remove it. It is, however, well known that after 
an Enfield rifle iias been wiped out with a wet or greasy rag, it loads 
as easily and fires as well as when first used, thus proving that the 
defect alluded to is not a permanent one pi'oduced in the metal of 
the barrel by eximnsioii, but a temjiorarj' one resulting from the 
peculiarity of bore retaining the maximum amount of depc>8it from 
the powder charge. On the other hand, the peculiarity of the Lan- 
caster l)ore, judging from its perfonnance under the same circum- 
stances and with the same ammunition, appears to be such that it 
retains only the minimum amount of de(K)8it, while at the same time 
its range and accuracy am greater. In the last- mentioned qualities 
it has been frequently proved to excel the Enfield rifle in England 
as well as India. Both rifles may now be considered to have had a 
fair trial in the very best school for testing their respective merits, 
namely, actual warfare ; and from the unanimous testimony of officers 
and men, both in India and elsewhere, there can be no doubt that as 
a weapon in the liands of troops engaged in war, the Lancaster 
is in every respect superior to the Enfield rifle. 

Mr. I^rfuicaster’s latest improvement is an admirable breecli- 
loading rifle, of that class in which, when the piece is to be loaded, 
the bairel is drawn forward from the breech, and turned down, so as 
to present its J'ear end to receive the charge. Mr. Lancaster’s 



MECHANICAL AND XJSEFUL ARTS. 


53 


improvementfli are four id number. They consist, 6i-st, in umler- 
cutting tijc abutment or stationary breech against which the barreU 
rest when rcatly for firing, and in catting tiie rear of the barrels to 
correspond, in such manner that when the barrels and breech are in 
contact, the overhanging part of the breech prevents the rear of the 
barrels from rising. Secondly, in forming sunken recesses in the 
inclined face of the breech, to enable the rear end of the cartridges 
to be 8upporte<l in their own plane, that is, square to the bore. 
Thirdly, in fitting the strikers, which carry the points for exploding 
the cartridges, without springs, the points an<i strikers being pushed 
back by the cartridges coming in contact with the points when the 
rear of the barrels is forced home in the breech. And, fourthly, in 
constructing the extractor or instrument whereby the cartridges are 
puslied out from the rear of the hairels when they are tilted prepara- 
tory to re-loziding, in such manner that it (the extractor) takes the 
cartridges at two points, and embraces a considerably larger porikm 
of the capsule or rear of the cartridges than heretofore . — Mechanioi 
Magazine, 


MAJOR Rhodes’s patent tents. 

Among the advantages of these improved Tents are — that a 
hospital tent can l>e pitched by 8 men in 12 minutes ; and, 
whereas in the present tents there are about 150 pegs and 70 
ropes to each, the new invention has only about 40 pegs and 12 
ropes to secure it, there being no necessity for the men to turn out 
in the rain during the night to “ slack” the ropes as with the pre- 
sent tents — a serious matter when to be performed by sick patients. 

This hospital tent weighs about 112 lbs. less than the Government 
hospital marquee, and its cost is about Zl. under the Government 
contract price. The ventilation is most efficient, and subject to the 
control of the medical officer ; impervious to wet, and the strong 
rays of the sun ; and can be pitched in 12 minutes by 8 men. ITie 
Hanoverian Government (who have practically tested this tent) 
pronounce that Rhodes’s hospital tent affords the best shelter hitherto 
obtained in camp hospitals, &c. The price of a Government hos- 
pital marquee, 30 feet w ide by 14^ feet, and 14 feet in height, is 
from 38/. to 35/., and weighs (in three packages) from fiOTlbs. to 
C52 lbs . (the latter weight includes 4 ground sheets. ) It affords 
accommodation for from 18 to 20 patients. Major Kht^es’s 20-feet 
diameter field tent costs 24/., viz., about 12/. cheaper, and weighs 
<in 2 packages) 230 lbs., viz., 277 lbs. less than the Government 
hospital marquee. It offers accommodation for from 18 to 20 
patients. Two of Major Rhodes’s 20-feet diameter field tents can be 
pitched by 4 men (in about 8 minutes for each tent), on about the 
same space of ground as is requisite for only one Government hos- 
pital marquee ; and further, from 10 to 14 men require from 15 to 
20 minutes to pitch the latter tent. Major Rhodes’s tent provides 
detached accommodation for 24 rifles, 24 sets of accoutrements, and 
24 knapsacks, with a perfect system of ventilation ; in which very 
important points the Givermnent hospital marquee is deficient Irre- 
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Bpeotive of ooiit, &c., it reeuiii that by atioptioff Major Rhodes’s teats 
into the service, healthy shelter can be provided for about 45 men, al- 
lowing the same amount of transport as is at present necessary for 
conveying only one Government hospital marquee, which latter only 
affords accommodation for 20 men ; thus showing a clear saving of 
more Uian one hundred per cent, in cost of transport, which, with 
an arm^ in the field, would be a very great relief to the Commis- 
•ariat liopartment. 

The canvas of these tents is supported by radial ribs, composed of 
wood, bamboo, or other suitable flexible material. The base ends of 
tlmse ribs are f^oroed into the ground, passing through metal rings, 
secured at equal distances to a series of pieces of galvanized wire 
(which is an improvement on the endlras circumscribing cord or 
ground rope); this galvanized wire is secured to the ground by 
tent-pegs. The upper extremities of these ribs are bent inwards, and 
then inserted within metal sockets (for the field tent, to the central 
wooden head-piece only) attached to the central wooden head-piece 
and ridgo pole. The imj)rovements in tlie hospital tent are, that 
the ridge pole is in one length, jointed at the centre, and secured 
(when used) by a sliding ferula or cylinder ; the ground band is made 
of a series of galvaniz^ wire lengths, having metal rings attached. 
Interior and exterior storm ropes are attached, being in direct eom- 
munication with each other. Rifle loops are secured to the canvaa 
of the tent, whereby two rifles can be supported (together with the 
accoutrements of two soldiers) at each rib of the tent. 

PBOPEBTISS OF GUNPOWDER. 

Mb. Faibbaibn, F.B.S., lias communicated to the Literary 
and Philosophical Society of Manchester, the following results of 

An Experimental Inquiry into the Effect of severe Pressure upon 
the Properties of Gunpowder.” During the late war, the author 
received fl'om the Government authorities at Woolwich different 
samples of Waltham Abbey Gunpowder, for the purpose of submit- 
ting them to severe oompression, in order to ascertain the effect of 
close contact between the particles upon its explosive properties. 
At the Government works there is no machinery of sufficient 
strength to give a pressure of more than 5000 lbs. to 6000 lbs. per 
square inch, and as it was considered advisable to test the quality 
of the powder under the influence of greidily increased pressure, the 
nutbor was requested to compress it in an apparatus of his own, oal* 
sulated to effect its condensation under a force of more than 
60,000 lbs. per square inch. By carrying the pressure in this way 
far beyond the ordinary limits, it was expected that the precise influ- 
ence of compression on the proprties of the powder would be more 
desrly snd accurately exhibited. 

The samples of powder were placed in a wrought- iron box, and 
compressed by a lever acting upon them by a solid piston with a 
force vuying from 88,000 lbs. to 67,000 lbs. per square inch in the 
different specimens. When taken from the apparatus, the powder 
was found to have been consolidated into oylinden of inches in 
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diftuteier with Binootli polUhed s\ir£»cefl^ every treoe of its grenular 
charaoier having disappeared. 

From the Report ot Mr. Abel« the chemist of the War Depart- 
ment, we learn that the specific gravity of the specimens was in- 
crease by the pressure, but not to so gr^ an extent as might have 
been expected. 

The specimens liaving been granulated, were tiien burned, snd it 
was found, on oompariug the results with those of similar experi- 
ineots on ordinary preas-cake, that the amount of residue left by tho 
compressed powders, after ignition, was greater in proportion as the 
pressure was increased. This increase of residue is nrobably to f>e 
attributed to the more gradual combustion and the oiminished in- 
tensity of heat generated by eompressod powder. 

Experiments were then instituted to determine the amount of 
charcoal left unconsuraed in tlie residue. They showed conclusively 
that the condensation of the powder had oaus^ a more perfect* elm- 
mioal action in combustion, as the per-oentage of carbon was consi- 
derably diminished in tlie compressed powders. Nitric acid was 
very carefully searched for in the residues of the compressed 
powders, but none could be detected, although in ordinary gun- 
powder a portion of the acid of the saltpetre always escapes decom* 
position. 

An important objection to the application of increased pressure in 
the manufacture of gunpowder, notwithstanding the more intimate 
mechanical mixture of its constituents, is that the quantity of the 
residue left after combustion is increased, and a larger proportion of 
powder escapes ignitiou altogetlier when a charge is fir^ from a 
gun. If, however, larger quantities were submitbMl to compression, 
it is probable that the closer contact of the particles might be found 
to act beneficially, and a powder be produced of an improved and 
stronger quaiity, resulting from a judicious application of increased 
pressure and a more perfect system of granulation. 

Dr. Roscoo expressed his opinion that we as yet know very little 
about the chemistry of Gunpowder, and drew the attention of the 
Society to the interesting and important Metjwir* on the Analyni of 
the Products and ConiMution of Gunpowder^ lately published by 
Professor Bunsen. He found the decompositimi which occurs 
in an explosion, is by no means as simple as was formerly supposed. 
Besides the usual products of carbonic acid, carbonic oxide, nitrogen, 
and sulphide o£ potassium, Bunsen showed the presence of bydro^n, 
oxides of nitrogen, cyanide of potassium, sulpbo-cyankle of potassium, 
sulphate and carbonate of potash, and various other salts, the rela- 
tive quantities of which were all determined . — Mechanic Magazine. 

Mr. LynaU 'Hkomas, in a communication to the Royal S^iety, 
says : — Since the year 1797, when Count Romford noade his ex- 
periments for ascertaining the initial force of fired gunpowder, an 
aooount of which appears in the Philosophical Transactions of that 
year, very little light has been thrown on the subject. Count 
Ruraford’s experiments, valuable in many respects, afforded indeed 
nothing conclusive respecting it. The object of the present puper is 
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to Bhow tbo unsaiitiiiujtory nature of the pi'esent theory of the action of 
{gunpowder, and to point out some of the principal errors upon which 
this theory is based. For this purpose, the results of various 
experiments made by the author, and which were repeated in the 
presence of a select committee at Woolwich, are described and ex- 
plained. These experiments are held by the author not only to 
afford complete evidence of the unsoundness of the present theory, 
but as sufficiently conclusive to serve as the basis for the formation 
of a new set of formulae, lx>th correct and simple, in place of those at 
present in use. The initial action of the fired tliarj^e of powder upon 
the shot — the first nu»venient of the shot itself in the gun, and the 
force exerted upon the gun by different charges of powder, and, 
therefore, the actual strength of metal required by the gun — are cir- 
cumstances which, as the author believes, have not only been mis- 
understood, but for which laws have been assigned directly opposed 
to the truth. As an instance of this, the hitherto received theory 
supposes that when a shot is forced from a gun it acquires its velocity 
gn^ually, from the pressure of the elastic fluid generated by the fired 
powder acting upon it through a certain space. It is also supposed 
that the initi^ pressure of the elastic fluid is the tame in all cases 
(the quantities of powder being proportional), whether the gun from 
which the shot is nred be large or small ; so that the larger the calibre 
of the gun, the slower the first movement of the shot is supposed 
to be. 

The result of the following experiment is given to prove that the 
first of these pro^msitions is incoiTect. The author placed a cast-iron 
shot, 3 inches in diameter, and 3 lbs. 1 4 oz. in weight, upon a 
chamber half an inch in diameter, and half an inch deep. This 
chamber was formed in a block of gun-metal, and contained, when 
filled, one dram of powder. Upon lighting the powder, the ball was 
driven to a height of 6 feet 6 inches ; when the ball was placed 
^th of an inch over the chamber, the charge failed to move it. From 
this it is inferred that the first force of the powder is an impuUivc 
force, that is to say, it imparts to the shot at once a finite velocity. 
In order to place the matter beyond a doubt, and to ascertain the 
relative force of different quantities of powder, the author caused a 
chamber to be made similar in form to, but of twice the linear 
dimensions of, the fonner ; he then placed a cast-iron ball of 6 inches 
in diameter upon the orifice of this chamber, which was filled with 
powder ; upon firing the latter, the ball was driven up to a height of 
11 feet; that is to say, to double the height of the smaller. The 
state of the metal in which the chamber was formed also showed the 
increase of the initial force of the powder ; this is considered to be 
Buffioient proof that the last two of the above-mentioned propositions 
are as incorrect as the first. Assuming the initial force of the 
powder to be of an impulsive nature, it is not difficult to understand 
the increase of force ^own in the l^t- named experiment, inasmuch 
as a certain time being r^uired for the complete conversion of the 
powder into an elastic fluid, a quantity contained in a chamber of a 
similar form, but of greater linear dimensions than another, must 
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i^ite in » less comparative time, tbe linear dimensions increasing in 
tSe ratio of the first power, and the quantity of powder increasing in 
tbe ratio of the third pow'er, so that the flame will traverse a larger 
quantity in comparatively less time. Thus it ap^tears that the powder 
which iuflumes more rapidly has a much greater initial force, being 
more concentrated in its action ; a quick burning powder, therefore, 
is better for ordnance of small length, such as mortars and iron 
howitzers. The different results produced by powder of different 
quality have, according to the author, been entirely overlooked in the 
hitherto received theory. This theory, which considers the secondary 
force, namely, the elasticity of the fluid only, and takes no account 
whatever of the enormous impulsive or initial force, produced by 
the sudden conversion of the powder into an elastic fluid, is that 
which regulates the system upon which ordnance are at present con- 
structed ; hence the reason why large guns are so liable to burst — so 
much so, tliat it has been said that no gun larger than a 82- pounder 
is safe to fire. 

From the variety of experiments made by the author, he arrives at 
the conclusion that when powder is of the same quality, and con- 
fined in chambers of similar form, but of different sizes, the initial 

force varies, within certain limits, in the ratio of where w is the 

weight of the powder, and w' of the ball. Thus were this new 
theory recognised, the question of the iucresKo of strength, with 
Increased thickness of metal, would wear an entirely new aspect. So 
far from the metal in large guns diminishing in strength iu the pro- 
portion assumed, it will be a matter for inquiry how it resists the 
great strain to which it is subjected, rather than why it yields ; for 
we find from the experiments described above, tliat a 8-pounder 
gun, which has a calibre of twice tbe diameter of a 9-pounaer gun, 
must, when fired with the same proportionate charge of powder as 
the latter, continually be subject to as great a strain as the latter 
would suffer if always fired with the pro<jf-charge, which is three 
times the quantity of the ordinary service-charge. — Proc. Royal Soc. 

THE DEEP-SEA PRES8UBE OAUOE. 

Mr. Henbt Johnson, the inventor of this instrument, to show 
the Pressure of Water at various depths, by the compression of an 
isolated column of air, has read to the British Association the fol- 
lowing paper : — The few experiments which I have made on the 
compressibility of water by pressure, show a greater than indicated 
W Mr. Carston of 1 in 21,740 for the pressure of one atmosphere. 

method adopted is that of subjecting to tbe pressure of a column 
of mercury a bulb of water on the short end of an inverted glass 
syphon, containing eight ounces of water, ninety-nine parts in the 
bulb and one part in the tube, which is divided into 100 degrees, so 
that each degree is of the whole 1-10, 100th part, and the pressure of 
«ach 80 in. of mercury caused a compression of rather more than 
1 d^ree in fresh water, and about } of a degree in sea water. The 
result varied a little, owing to the effect of slight variations of tern- 
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peniture ou the bulb. This difiercsoe of result, however, doe» 
not affect the principle of the instrumeut. The compressibility of 
water is too minute to be recorded in a simple tul>e, but it may be 
recorded in two metliods : one, with a bulb or botUe and a tube 
aoourately divided, the tube being furnished with an index to be 
pushed along the tube by a cork or elastic piston isolating the water 
lA the vessel, and travelling along the tube towards the bulb during 
the descent until tiie isolat^ water becaroo equally dense with the 
water surrounding it, and when pushed back in ascending bv the 
expanding water in the bottle, leaving behind the index to mark the 
degree of compression, a small aperture at the end of the scale allow* 
ing the escape of tlie air confined by the cork or elastic piston. The 
instrument to be fastened to a line with the piston downwards, so 
that the isolated water, being lighter tlian surrouuding water, sho^d 
press upwards against the tap ratl^ than towards the piston. 
Another method of applying the principle has, however, been adopted 
on tho suggestipn of Mr. F. Hoffman, who made the instrument ; 
namely, to liave a tube or cylinder of metal, and in lieu of a scale 
tube, to use a long bolt of metai, or, in other words, a long solid 
metai piston, to enter tho cylinder through a packingdtox, and to be 
pressed into the cylinder by the exter^ pressure of the superin- 
cumbent water. In descending, the piston, when pressed into the 
cylinder until the density of the isolated sea water equalled that of 
tne sea' water surrounding it, would draw along an external scale an 
index recording the cumprossion ; and on ascending, the pbion, 
when pushed back by the expansion of the isolated water, vrould 
leave in its position Ute index fixed by a spring acting on a toothed 
rack at the side of tlie scale. In this form the action of the instru- 
ment apjwars to be very simple— the piston being pressed into tho 
cylinder, or out of it, according to the relatial density of the water in 
the cylinder and of the water surrounding it ; and resembles tlie 
action of some other hydraulic presses, although this instrument is 
worked by the pressure of the sea, and otliers by tho hydraulic pump. 
After a correction for tho effect of tho friction upon the piston in 
packing- box, and which is considerable, the instrument appears to 
record the density or compression of the sea water surrounding it ; 
and consequently tlie pressure to which t^egraph lines would bo 
subjected at the same depth. 

The vessel is made of cylindi ical form in order to allow some length 
for the piston and scale, and it contains exactly 10 ounoes of water. 
The piston is of such a size that 26 in. would displace one ounce of 
water, and is divided into 100 principal degrees, which are sub- 
divide each principid being 1 -lOOOtli part. Of this length a portion 
of 40 d^. (about 10 in.) has been taken, so that this instrument can 
record compression up to tlie extent of 40 parts in a thousand. A 
spanner aooompaniea the instrument, to unscrew or tighten the 
packing-box when necessary ; the other end of the spanner fits into 
and turns a tap at one end of the cylinder, the interior of which b 
oval, and the tap has a small air channel to allow the escape of air, 
so that the cylinder may be filled quite full of water. The instrument 
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may then be plsboed in the Accompanying stand, and U>e crass bar 
screwed on to Uie piston, and weights attached to the cross lar showing 
pressure after deducting the weight of the two 2 lb. weights, together 
41b., which are required to overcome the friction on the piston in 
the packing- box, when the cylinder is empty. The spring should l)o 
relaxed, and the index pressed down a little, and afterwards pushed 
up to the piston to prevent the friction of the index from aff^eoting 
the ex{)erim&nt. If the two 51b. weights, together 10 lb., are used 
after deducting, the 4 lb. for friction, a pressure weight remains of 
d lb. The diameter of tlie piston being f^ths of an inch, the area is 
about part of a square inch, and the pressure of the 6 lb. upon 
the piston is thus equal to a pressure of 84 lb. per square inch. 

It is to be hoped that after some further experiments to ascertain 
the effect of variation of temperature upon tl»e capacity of the 
cylinder, and any correction that may be required, that the in- 
strument will l>e fbund practically useful. 

TEN8IL® ARD COMPRESSIVE STRENGTH OF VARIOUS KINDS 
OF GLASS. 

There has been read to the Royal Society a communication, “ On 
the Resistance of Glass Globes and Cylinders to collapse from Ex- 
ternal Pressure, and on the Tensile and Comprehensive Strengtli of 
various kinds of Glass/’ by William Fairbaim and T. Tate. 

The researches contained in this paper are in continuance of those 
upon the Kesistaoce of Wrought- Iron Tubes to collapse, which have 
been published in iJtiQ Philoaopkimt Transactiont for 1858.* The 
results arrived at in these experiments were so important as to 
su^^t further inquiry under the same conditions of rupture with 
other materials ; and glass was selected, not only as differing widely 
in its physical properties from wrought- iron, and hence well fitted to 
extend onr knowledge of the laws of collapse, but l^ecause our 
acqurintanoe with its strength in the various forms in which it is 
employed in the arts and in scientific research is very limited. To 
arrive at satisfactory conclusions, the experiments on this material 
were extended so as to embrace the direct tenacity, the resistance to 
compression, and the resistance to bursting, as well as tbo resistance 
to collapse. 

The glass experimented upon was of three kinds : — 

Bpeoiflo mrity. 


Best Flint OIms 3'07ra 

Common Green OIei* 2*5284 

Extra White Crown Gla&d . 2*4504 


Tenacity of Glass . — For reasons detailed by tlie authors, the ex- 
periments upon the direct tenacity of glass made by tearing specimens 
asunder are less satisfactory than those in the rest of the paper ; and 
it is argued that more reliance is to be placed upon the tenacity 
deduced from the experiments on the resistance of globes to bursting 
in which water- pressure was employed, than upon the tenacity ob- 

* For the previous Report, see Tear~Booh qfFaetSf 1889, p. 19. 
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tained directly by tearing Bpecimene asunder. The results obtained 
by the latter method give the following mean results: — 

Tenacity per sqiiare inch 
in pounds. 


FUnt Glass 2«» 

Orcen Glua* 2806 

Crcwn Glass 2346 


Resistance of Glass to Crtcskinf /. — Tllie experiments in this section 
were made upon small cylinders and cubes of glass crushed between 
parallel steel surfaces by means of a lever. The cylinders were cut 
of the required length from rods drawn to the required diameter, 
when molten, and tlien annealed, in this way retaining the exterior 
and first cooled skin of glass. The cubes were cut from much larger 
portions, and were in consequence probably in a less perfect condition 
as regards annealing. Hence, as might have been anticipated, the 
results upon the two classes of s^iecimens, although consistent in each 
case, differ widely from one another. 

The mean compressive resistance of the cylinders, varying in 
height from 1 to 2 inches, and about 0*75 inch in diameter, is given 
in the following table : — 


Description 
of Glass . 

lleight 

of 

Cylinder 

in 

Inches. 

Mean Crushing- 
weight per 
Square inch. 

Mean Crushing- ' 
weight per 
Square Inch. 

In 

Founds. 

In 

Tons. 

In 

Founds. 

In 1 
Tons. I 

r 

1 

29,168 

13*021 


1 

Flint Glass 

15 

20,776 

9-274 

V 37,682 

12-313 

1 

2*0 

32,803 

14*644 



( 

1 

22,683 


1 


Green Glass 

1*6 

36,029 

16-628 


14*227 

1 

2-0 

38,106 

16*971 


1 

Crown Glass ^ 

1*0 

1*5 

23,181 

38,825 

10*348 

17*332 

1 31,003 

13-840 1 


The specimens were crushed almost to powder by the violence of 
the concussion ; it appeared, however, that the fracture occurred in 
vertical planes, splitting up the specimen in all directions. Cracks 
were noticed to form some time before the specimen finally gave 
way ; then these rapidly increased in number, splitting the glass 
into innumerable prisms, which finally bent or broke, and the 
specimen was destroyed. 

The following table gives the results of the experiments upon the 
-cut cubes of glass : — 



Moan Kesistance to Crushing. 


In Pounds. 

In Tons. 

Flint Glass .... 

13,130 

6-861 

Green Glass .... 

30,206 


Crown Glass .... 

21,867 

9-762 
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Hence, comparing the reeulte on cylinders with those on cubes, 
we find a moan superiority in the former case in the ratio of 1*6 : 1, 
due to the more perfect annealing of the glass. 


BORING FOB WATER. 

A PAPER lias been read to the British Association, **On theKesult 
of Boring for Water in the New Ked Sandstone, near Shiffnal, in 
the County of Salop,” l>y Mr. J. F. Bateman. The supply of water 
to Wolverhivmpton being found insufficient, new works have been 
constructed by the author for bringing the water from the river 
Worth, nine miles from Wolverhampton and three from Shiffnal. 
The river Worth, at the place where the pumping* works are erected, 
is not more than forty or fifty feet above the Severn, which it joins 
at Bridgwater, eight or ten miles distant. It may, therefore, be 
considered as the bottom of a basin little above the level of the sea. 
From the character of the surrounding hills, and the inclination o: 
tile beds of new red sandstone, it ap|>eared to the author of tlie paper 
likely, tliat although the wells previously sunk on the high plateau 
of Wolverhampton had proved comparative failures, a considerable 
quantity of water might be found in the sandstone at the lower level, 
and that some might overflow, as an artesian well. A bore- well was 
jvccordingly commenced near Shiffnal, 12 inches in diameter, and 
continued for 70 feet, when it was diminished to 7 inches, and carried 
down to a total depth of 260 feet from the surface. Water was met 
with first at a depth of 22 feet, and from that time it arose with 
increasing supply to the surface, and flowed over as an artesian well, 
giving a supply in the end of 210,000 gallons daily. Throughout 
the whole depth of boring the work varied little in character. It 
was nearly all hard rock, sometimes very hard, with occasional bods 
of soft stone. For the last 40 feet or so, the soft beds were thicker ; 
but otljerwise there was little change from top to bottom. As the 
whole well is charged with water to the level of the river, whjch 
forms its natural outlet, and as the boring shows that the lower beds 
receive their supplies from distant sources, the supply may reason- 
ably be expected to be inexhaustible within the limits of that which 
is due to the percolation of the rain upon the collecting area. 


THE GOVERNMENT WATERWORKS, TRAFALOAR-SQUARE. 

A PAPER was rearl in November last at the Institution of Civil 
Engineers, *‘On the Origin, Progress, and Present State of the 
Government Waterworks, Trafalgar-square ; with a few facts relating 
to other Wells which have been sunk, or bored into the chalk for- 
mation," by Mr. C. E. Amos, civil engineer. The author commenced 
by stating that a good supply of water having been required for the 
fountains in Trafalgar-square, it was determined, in the year 1843, 
to carry out a plan which had been suggested by Mr. James Easton. 
This was so framed as to include the water supply for the public 
offices. The water was to be obtained and raised by engine power, 
from the springs beneath the London clay. The quantity of water 
required for condensing the steam of the engine being too great to be 
taken from the main spring, in full quantity, it was considered ex- 
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p«dient to uiw cooling ponds ; and it wan tliought that a sniali quan- 
tity of water in excess of that required for the public offices, running 
continually into the coaling ponda, would keep the water clean, and ia 
.a state fit for the purpose of condetiaation. The liasinR of the fountains 
were intended to h u’ln the cooling ponds. The water f rom them was to 
be taken fur the use of the condenser, afterwards to be raised into a 
cistern, from whence it was to be conveyed to, and be passed through 
the jets of the fountains-, where, meeting with tho resistance of the 
air, it would be partially cooled and returned to the basin, for farther 
circulation. EstirnateB having been made, it was found that the 
yearly interest on the cost of erection, added to the cost of working, 
would be less than the sums hitherto paid annually for the water 
supply to the public offices, and that, consequently, the playing of 
the fountains could be effected without cost to the Government. 

A ron1ri»ct was then made with Messrs. Easton and Arof>» for the execution of 
the works, and a piece of CTound having hecn selet ted in Orange-street, the 
works were otimtuanced in Joniiaryt 1H44, by sinking the first well to tho depth 
of 17ii IV'ct. A ousUiron pipe, 15 inobea diiunoter, was then driven through 90 
fret of plastic clay and 10 feet into a sirntum of ^avel, sand, and stones. Wing 
left standing several feet up in the well. Within this another pipe of 7 inches dia- 
meter was driven through 36 feet of green-coloured sand, and 3 feet into tJve chalk 
tbnuatiun, and tho Iniring w as then continued to the total depth of 300 feet from 
the surface. A considcr^de ({uantity of water caute from the sand, bat a much 
larger supply was obtained from the chalk. A set^nd well waa sunk in the en- 
closure immediately in front of the Kational Gallery, to a depth of 168 feet from 
the surface. A pipe 14inches diameter was then driven through the plastic cloy, 
and into the gravel, sand, and sbrnes beneath it. Within this a pipe 7 inches 
diaanet<*r was driven through 4,2 feet of green- coloured sand, and 3 feet into the 
chalk, the boring being continued to tho total depth of 383 feet. The iprinfs 
wwe found to be stronger than those in the well in Orange-street. A tunnel 
0 feet in diameter, and about 4<H) feet long, was driven to connect the two wells; 
the bottom of it being about 123 feet Itclow T.H.W.M. A catch well 6 feet 6 
inches diameter and 33 feet deep waa sunk just outside the engine-house. A 
tunnel was driven from it, passing beneath CasUe-street and the ^National Gal- 
lery, to contain the pipes lor bringing the water bock from the basins of the 
fountains to the oaten well. 

The paper then proceeded to describe the situation of the different tanks, or 
reservoirs, in the water tower, and their purpose ; and next gave a brief acoount 
of the high-pressure condensing steam-enmne, on the Cornish principle, for 
working two sets of pumps, one oeing oapaWo of raising one hundred gwonsof 
water per minute from the springs to the tank, and the other five hundred and 
filly gsUons per minute from the catch well into the tank for condensation and 
for the BU]>ply of (he fountains. An auxiliarv higb-preBsuro single-acting steam- 
engine was also pnnided, to be used when the principal machine needed repair. 
The works were finished in December, 1841. I'beir total cost, as completed, 
amounted to nearly 8400/. The water rose to within 90 feet of the surface (about 
-18 feet below T.H.W.M.), and was found to be of good quality. When the en- 
gine was pumping one hundred and ten gallons of water per minute, it oould 
only lower the water 4 feet in the well. In 1848, a further demand for water 
jiving been made, a larger pump was substituted, which was capable of raising 
tluree nnndred and filly gallons of water per minute from the spnitgs. In 1849, 
a second well was sunk in Orange-street, and au engine of 80 H.P., on WoolTs 
principle, was erected. The well was carried to a depth of 176 feet, and a tanuel 
was driven to connect it with the other wells. A bore pipe was driven through 
the plastic clay, within which it was intended to drive a smafier pipe through 
the sand into too chalk, and then to continue the boring os in the other wslb. 
Bui an acoident having ooourred in driving the lorn pipe, which allowed sand to 
come up the bore bole, and made the water foul, ffie nolo was stopped with bags 
of clay, and no further use had been mode of it, than as u sump-well to eontsun 
the pumps. The accident was accounted for in this way la driving the pipe 
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jrTf«t resistance was offered by tUe ** bttgnog" of ihm plaatk clav, and consider- 
able percutsive force had to be used. In consequence several of the screwa 
whiofa held the joints were shaken out, and the pipe having been i«uproperly 
driven through the layer of ifravri, sand, and atones, into the sand lieneath, there 
was an escape of water through the serew-holes, and aand followed in suOkiant 
<iaanti^ to cause inconvenience. The steam-engine worked one double-at'ting 
pump for supplying the fountains, an<l two other pumps for raising water from 
the aprings into the tanks above the bnilding. At an average speed of sixteen 
strokes per minute, the ftrst could throw six hundred and sixtr felons, and the 
other two together six hundred gallons per minute. This enpne is the one now 
mainly iwed. The supply of waU*r from the springs was still found tt> bo abun- 
dant. The pumping or six hundred gallons per minute lowered the water ftrom 
'JO feet to 24 feet, when it remained stationai^ as long ns the engine was krmt 
working. Tito level of the water did not appear to be gradually lowering, andit 
was stated that on December Ist, 185b, it rose to within 68 feet of T.H.W.M., 
being about the same level as it stood in De<«ember, 1847. 

The author thought there could be no doubt that the greater portion of the 
water was obtainea from the chalk. He then referred to the fact of the towns 
of Brighton, Croydon, Deal, Epsom, Kamsgate, and Woolwich, being all sup- 
plied with water from the chalk formation. There was an uncertainty, however,, 
of obtiuning a good supply from the chalk, as was illustrated in the case of the 
well sunk at Messrs. Truman’s brewery. In 1857, a greater supply of water 
1>eing required by the Messrs. Truman, it was determined to extend the works. 
In the Ant place the sand and water alxive the chalk were shut out, then the 
well waa continued to a depth of 308 feet from the top, when it was discontinued, 
ns no water came up the well-hole. As the chalk showed indications of water 
nt the depth of 285 feet, the floor of the tunnels was commenced at that level. 
These tunnela were 5 feet 8 inches high by 4 feet wide ; that on the north side 
was driven to a length of 67 feet, and that on the south side to 48 feet. The 
qtmtity of water now obtained did not exceed twelve and a half gallons per 
mmate. The wster of the springs in the sand had been taken by tapping the 
cylinders at the bottom, instead of, as hitherto, near »he top of the sand stratnm. 
A well sunk at Messrs. Combe's brewery, to a depth of i^ut 48 feet into the 
chalk, produced a supply of seventy gallons per minute. The water stood 20 
feeth igner in this well than in the Twalgar-square well, while the water in both 
weUt was in a state of rest. 

CLEANSING THE THAMES. 

From a return issued to an order of the House of Comraons wo 
learn that between the 10th of April and the 9th of July, 1859 — a 
period of three months — there were poured into the principal metro* 
politan sewers and sluices discharging themselves into t^e Thames 
94 tons and 7 quarters of chloride of lime, 185 yards of chalk lime 
ground, and 2778 yards and 11 bushels of chalk lime, at a total cost 
of dose upon 3000^. for labour and materials, but exclusive of the 
necessary water supply. In 1858 and a half of 1850, the Chelsea 
Waterworks Company ** delivered," daily, from upwards of 6,000,000 
gallons to upwards of 7,000,000 gallons ; the East London Water- 
works from 100,000,000 to 123,000,000 gallons weekly ; the Kent 
Waterworks from 2, 753,000 to 3,870,000 gallons daily ; the Lambeth 
Waterworks between 6,000,000 and 7,000,000 gallons daily ; the New 
Biver Company, in 1858, 20,877,598 gallons daily on an average, 
and, in 1859, 20,220,915 gallons daily ; the Southwark and Vanxhall 
Water Comnwy upwards of 10,000,000 gallons daily ; and the West 
Hiddlesex Watwr works Company between 5,000,000 and 7,000,000 
gallons daily. 

The total quantity of disinfectant agents used during the seaaon 
was about 4281 tons of chalk lime, 478 tons of chloride of lime, 
and 56 tons of carbolic acid, at a cost of 17,733Z. 
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PUUinCATI05 OP THE SERPENTINE. 

A PLAN proposed by Mr. Hawkesley, and adopted by tlie Hon. 
Mr. Fitzroy, for In) proving the Condition of the .'^kjriHJutine, appears 
to have met with unqualified disapprobation from the public journals 
and the greater portion of the engineering profession. On the other 
side, however, we have the names of Mr. llobert Stephenson and 
Mr. T. Spencer ; and the analytical experiments of the latter gentle- 
man are certainly not witliout weight in favour of Mr. Hawkesley’s 
scheme. This scheme consists in drawing about 2,000,000 gallons of 
water daily from the lower end of the lake, and throwing the same, 
when freed from mechanical impurities, into the up}>er end in the 
form of a cascade. The effect of this flow of aerated water would be 
to oxidize tlie soluble organic matter that nourishes the growth of 
the confeit'cc and slimy vegetation, which arc so detrimental to the 
ap|)earancc of our oniainontal sheets of water. It is not, therefore, 
upon tlie filtering process alone that we are to depend for the re- 
moval of objectionable impurities, and for the attainment of a com- 
parative degree of limpidity. The stagnant vegetation is to be at- 
tacked lx)th by natural and by artificial means ; since the former cannot 
wholly be adopted. The importance of the “ cascade ” during the 
prevalence of close and dry weather is not easily to be overrated. 
Tlie chemist can testify to tlie danger which would be incurred, even 
in the absence of sulphur and phosphorus from the dissolved 
organic matter, by removing the living vegetations in whose growth 
this is absorbed, without at tlio same time supplying nature’s great 
purifier, oxygon, to obviate chemical changes of a more dangerous 
character than the conversion of this organic matter into carbonic 
acid gas. And altliough it may be obseiTcd that this gas is one of 
the principal supiiorters of vegetable life, yet the plants which thrive 
in aerated water are of a very different class to those which grow so 
freely in a semi-putrid and stagnant compound of decayed vegetable 
and animal matter. 

The necessity both of filtration and aei-ation i.s strongly exemplified 
in the present condition of the lake in St. James’s Park. The pro- 
cess there adopted is characterized by a Times correspondent, whoso 
strongly repudiates Mr. Hawkesley’s plan, as a “complete success.” 
But surely this gentleman cannot hhnself have verified the condition 
of this piece of water, or the expressions “clear” and “limpid” 
must be intended as ironical. The question of their applicability 
may be left to any inquirer who has an opportunity of viewing 
the result of the oxjicriment by which this lake has been rendered 
80 completely artificial. Unless much wind or rain shall have inter- 
vened, they will find the greater part of it covered with a thick and 
apparently solid slime — a crust supporting multitudinous light 
boc^es ; while throughout its whole extent, the flocculent conftrvce 
anM the sun’s rays before their warmth can be absorbed by the 
solid concrete below. Upon this concrete the vegetations will ulti- 
mately be deposited in the form of mud. 

Much stress is laid by the advocates of the system adopted by 
Messrs, Easton, Amos, and Co., in the St. James’s Park water^ 
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upon the nuisance likely to arise from the filtering apparatus to be 
established at the upi>er end of the Serpentine. But if any sucli 
nuisance occurs, it must be from gross negligence or want of skill. 
Tlie matters to be separated are neither jwisonous nor nipidly 
putrescent. The mud at the bottom of the Serpentine is, as >\c are 
assured by Mr. Spencer, very different from the Thames slime, the 
offensiveness of which is owing to a black substance composed of 
-sulphur, carbon, and iron, of which no trace is found in the lake. 
-Choleic aci<l from bile, and sulphuretted hydrogen evolved from 
sewage matter, are also absent. Indeed, the impurity of the Ser- 
pentine w'ater has been mucli exaggerated, despite the occasional 
overflow into it of the contents of the Ranelagh sewer — evidenced at 
rare intervals by the presence of pnramecia and vihi'imts. Its of- 
fenaiveness is simply that of ordinary stagnant water, arising from 
decaying vegetation, and is far more i^erceptible to the eye than to 
the organ of smell. To remove this water, amounting to 60,000,006 
of gallons, and to replace it by a similar quantity exfmsed to the 
name conditions of stagnation, would be an evident absurdity : and 
the formation of a shallow artificial bottom of concrete is, in our 
opinion, not likely to improve its quality. The depth of water in 
the Serpentine is an advantage the result of which in j>reventing the 
most objectionable fonns of vegetation has been generally overlooked ; 
and the carbonaceous bottom would probably be but ill replacewl by 
a concrete, the deposit upon which would ferment in the direct rays 
of the sun. 

With regard to the filtering process it may be observed tliat the 
method to be adopted will be similar to that in use at the Glasgow 
Gorbals Waterworks, and other establishments of the same nature. 
The simplicity and efficacy of this method have been fully tested. 
The water is discharged from the conduit on the top of a compart- 
ment of gravel, through which, by means of an aperture at the bot- 
tom, it passes into a well adjoining. The overflow from this then 
runs into coarse sand, and in a similar manner into fine sand, liefore 
it is ultimately discharged. In the case in |K)int there will, for 
convenience of cleansing, be two such filtering contrivances ; and 
one or more of the stages of purification may probably be dispensed 
with. 

To remove the impression which appears to prevail that the water 
in the Serpentine approximates in its characters to that of the 
Thames, it would suffice to examine comparatively the de{> 08 it 8 of 
lime on the margin of the lake and on the banks of the river. That 
from the latter will be found soon to evolve ita noxious constituents ; 
while the lime deposit from the Serpentine is whoUy inoffensive. In 
both cases the addition of lime is of very questionable utility. In 
the Serpentine especially, though it destroys the confervas^ together 
with the animalcules and the fishes, it cannot prevent their putre- 
faction, or remove its products. When the plan of Mr, Hawkesley 
shall have been carried out, we hope that these organisms will be left 
to fulfil, under more favourable conditions, their due purposes in the 
economy of nature, and that the Serpentine, when re-stooked with 

£ 
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filth, mzy Afford, as of old, a harmleiui amusement to the piscatorial 
entiiusuuits of London. — Mechanic$* Miigazine, August 26, 165*#. 


BUBBCABINK LAMP. 

The Submariuo liamp is intended by Mr. Kettle, its inventor, 
chiefly for using under water, for throwiiig light upon objects iu the 
beds of rivers, or in tlie depths of the sea, applicable for the exami- 
nation of the foundation of piers and bridges, and of the hulls of 
vmsols while afloat, also for the purpose of attracting fishes and 
other residents in the deep, &,c. 

Ill the construction of the submarine lamp various points had to 
bo attended to, as essential to its success. 

1. The obtaining of a powerful light by a lamp of limited dimen- 
sions and perfectly water-tight. 

2. Whilst adapted for using near the surface, to be capable of 
extending with facility, and of strength sufficient to sustain the 
pressure of water, when immersed to any considerable depth. 

3. The entire removal of air vitiated by the flame, and introduction 
of air cajiable of supfiorting combustion. 

These having been severally attended to, the object lias been 
satisfactorily attained by the lamp shown. 

The lamp may lie made either of a globular or cylindrical form (if the 
former it will require to be of glass), tiie bottom being made of brass, 
with a large screwed opening for the admission of the argand burner 
used ; on the toji of the globe is a brass cap, into which is screwed 
a strong copper tube, in the centre of which is fixed another tube, 
oue-fourtli less in diameter, and so fixed tliat air may pass freely in 
the space between the two ; the lower end of this inner tube lias a 
trumpet-shaped termination which enters into the globe, reaching 
within two inches of the top of the chimney of tlie argand burner of 
the lamp. Hi© upper ends of the tubes terminate in a sort of lantern 
top, which it divided into a lower and upper compartment ; from 
the lower compartment, the larger (or upper) tube conveys the air 
required by the lamp for effecting combustion, while through the 
up}ier compartment is discharged by the inner or centre tube the 
vitiated air, as ejected from the lamp. 

The principle on which the lamp is constructed and depends for 
motion is tliat arising from the discrepancy of the gravity of the two 
columns of air necessarily enga^d, vix., the column of cold for sup- 
plying combustion, and the column of heated air ejected. And in 
the arrangmnent of the tubes, advantage is taken to foster the peculiar 
Qualities of the respective columns ; thus, the cold being made to 
descend by the laiger and outer tube, whose sur&oe is exposed to 
the motion of the water, while the heated or centre column is placed 
immediately over the powerful burner of the lamp. — Proc, Brit. 


BUBMABINE BOAT. 

An experiment has been made at New Castle, Delaware, with a 
Submarine Salvage Boat, invented by Mr. Villoroi, who descends to 
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tlM3 bottom of the river without any arrangement for receiving a 
supply of fresh air from above, the l^at being intended to supply 
itself witli the quantity of air needed while under wator, enabling it 
to remain ftubmergixl for any length of time required. Eight men 
went down in the boat, and remained there an hour and three-quartern 
without any communication from above. The mode of generating 
afa- to 8up])ly the boat is yet a secret. Tlie boat is made of boiler 
iron, and is i>erfectly round, and shaped somewhat like a hsh. It is 
35 feet long, 44 inches in diameter, and propelled by a screw S feet 
in diameter. It has two rows of bull’s eyes on the top, for the pur- 
pose of giving light to the interior. On each side, near the bow or 
head, are jdaced pieces of iron about 18 inches square, which are 
moved like the tins of a fish, and are intended U> direct the boat up 
or down wiien under tlie water . — Philaddphia Ltdger, 


aUBMARINK WORK. 

Mr. W. E. Newton has patented apparatus for facilitating Sub- 
marine Explorations, consisting of a working chamber supplied with 
compressed air from a reservoir, by which also the workmen regulate 
the buoyant power of the apparatus. Connected with it is a Imllast 
chamber, and a pump communicating with the reservoir of com- 
pressed air by the eduction* pi{)e and by a flexible induction-pipe 
with tlie atmosphere above the surface. 


PILING AND COFFEU-DAMS. 

Mr. F, W. Brtant has read to the Society of Engineers a paper 
** On Filing and Coffer-ilaras.” The author commenced the paj>er 
with a sketch of the history of pile-driving from the earliest ages, 
urging the value of piling for foundations, and mentioning difforont 
structures which had given way in consequence of its non-adoption — 
W«itra ins tor- bridge for example. He proceeded with remarks on the 
woods used, and the attacks of the Teredo navaliji, or pile-worm, 
asserting creosote to be an effectual remedy against them, giving 
proofs of the assertion. He then pointed out the importance of 
shoeing piles well, and gave tlie weights of those used in some of the 
principal works in England. He next described the Tarious kinds 
of piling^engines that hail been employed — mentioning the applica- 
tion of horses for raising the ram — aqd considered the ordinary crab- 
engine now generally adopted to be far superior to any of those used 
formerly. File- driving by steam-power was next treated of, the 
author describing some of the principal machines which have been 
invented, preferring Sisson and White’s, as being the most economi- 
cal and imiotioally useful. The weights of rams was the next sub- 
ject— the author noticing the great increase in the weights used at 
the present day compared with those formerly employed. 

Iron pile and plate driving, with the comparatively recent intro- 
due^on of them, was refen^ to, and a description of those used 
at the Westminfter New Bridge, and the method of driving them. 
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BLASTING BOCK. 

Some cxpcriinentH have been rnado, attended, it is said, with per- 
fect sucxjcsh, at Fdcainp, in Blasting Hock under water fortheljar* 
hour piers. In order to deepen the channel it was neceswirj' to 
clear away a portion of excessively bard rock, ujK)n which ordi- 
nary iniplonicnts had hut little effect : moreover, the sea never 
receding entirely from the rock, the means resorted to at first 
were attended with extreme difficulty, while the operations proved 
a groat impediment to the navigation. At j)re8ent, with the aid of 
an electric battery, the rock is being removed with comparative ease, 
by a contrivance as follows : — Glass jars, containing each fifty kilo- 
grammes of blasting i»owder, are made w;itertight by means of corks, 
through which insulated wires are passed and put in communication 
w'ith the powder. These vessels are w’ell caulked or sealed, and 
packed in a basket, with hay, to prevent their being broken against 
the rock when they are let down. At the moment of liigh water 
th<tso cartouches” are cast into the water, and kept in communica- 
tion with the electric battery, by means of wires covered with gutta- 
percha in the usual manner. On the circuit being completed by 
joining the w’ires on shore at t!»e northern jetty, the powder ignites, 
and the elastic gases, fiudiiig such enormous resistance in the w^eight 
of the water above, strike u|>on the rook and shiver it to atoms. At 
each explosion the water rises in a conical fonn of greater or less 
height, according to the effect produced on the rock, boils up for a 
few moments, and in five minutes resumes its usual undulations, 
leaving no visible traces of the agency exerted below. Tlie dibru 
of rock will have to be removed afterwards by dragging, &c., at a 
slight cost . — Builder f No. 839. 

THE CLEARING OF DRAINS AND WATER-COURSES. 

Messrs. Easton and Amos, of Southwark, have patented a curious 
method of adapting to some convenient part of a drain, sewer, or 
water-course, a grating of peculiar construction, whereby any ex- 
traneous solid uiatters, such as weeds, pieces of wood, brickbats, 
stones, the dead bodies of animals, or other substances, may be 
arrested in their progress, and removed, so as to prevent them from 
blocking up the water- course, and 8to])ping the flow of the water. 
To this end a chamber or ro^ss is constructed at some convenient 
part of the drain, sewer, or water-course, and made to extend across 
it from side to side, la tins chamber is mounted a moveable grating 
in such a manner as ti> extend transversely across the whole of the 
water-way. The grating is to be formed of a suitable number of 
endless chains, connected together laterally in any convenient mamner, 
and provided with projecting pins, points, or hooks. Or a number 
of short bars similarly provide with prtyecting pins may be jointed 
together in an endless series, so as to form an endless grating, which 
is to be pasiKsd round wheels or rollers mounted in Uie chamber or 
recess. This endless chain or grating should not be placed vertically, 
hut at an inclination to the line of the drain or sewer. It will be 
understood that the water and liquid matters will pass freely through 
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the eudloss chain or gratinj', but that solid matters of any gr^eat size 
or ditneiisioDH, or that would l>e likely to cause an obstruction in the 
watercourse, will be arrested by the grating, and by causing the 
name to rotate (by comniuuicating motion to the wheels or rollers 
on which the endless chain or grating is mounted) the pins, points, 
or ho<jks attached to the grating will be caused to lift up such solid 
matters out of the chamber formed in the drain, and deposit them 
in some receptacle provided above for that purpose. 


LIGHTHOUSES AND DEACONS. 

Mr. R. Roberts has described to the Mancliestor Philosophical 
Society his proj>osed Improvements in Pharology. After adverting 
to the remarkable fact that the great majority of wrecks and col- 
lisions occurred in the immediate vicinity of the beacons intended to 
guard against them, Mr. Roberts said the idea had occurred to him 
that the principle of gyration might bo atlvantageously employed to 
neutralize the action which the wdnd and waves exert uiK)n floating- 
light ships. 

After briefly describing the principal features of the catoptric and 
dioptric systems, Mr. Roberts stated that the latter was inapplicable 
to floating- beacons, owing to their groat oscillation, and that they 
were, tliereforo, still furnished with 12- inch reflectors, whose i>ower 
was comparatively small. He felt convinced, however, that the 
more fully the system of Mons. Fresnel became understood, the 
more certainly would it l>e preferred to the catoptric system. 

It was, however, essential to the adoption of this system, that the 
light apparatus be kept upright and free from oscillation, to attain 
which desideratum Mr. Roberts proimsed entirely to change the 
form of the vessel, making that portion of it which was immersed 
hemispherical, and that which was above water the frustrum of an 
inverted cone. 

In the centre of this float Mr. Roberts proposed to build a tower 
(whose lower end should project through the bottom of the float to 
serve as a keel), carrying a lantern as in shore lighthouses, and 
containing the necessary accommodation for the light keepers : and 
within this lantern he proposed to place a dioptric apparatus of the 
second power, whose light being placed 45 feet above the water-line, 
might M seen at a distance of nine miles, luimediately below the 
light apparatus ho would place a fly-wheel suitably mounted on 

f imbals, and driven through the medium of certain wheels and shafts 
y a small engine, which, with its boilers, would be placed on the third 
deck of the float, or this wheel might be caused to revolre at its 
proper speed by two relays, each of three men. The engines and 
steam might be used for a variety of purposes, as to sound bells or 
whistles, hoist coals aboard, prevent the adhesion of snow to the 
lantern, &c. — Builder, No. 844. 

WATER IN LIGHTHOUSES. 

Fabadat has addressed to the Times the following 

letter ; — 
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** The Trinity Houee, in ita care for the health of the people 
engaged under it in the goperintendence of iighthousea, has, at dif- 
ferent times, sent to me, as its soientihe adviser, certain speciraens 
t>f Waters, which wore supposed to be injurious to the persons 
using them. Lightbouscs are, of necessity, often placed in situa- 
tions where water is obtained with difficulty, and they are frequently 
dependent, more or leas, u|x>n that which is gathered from rain 
falling upon the leaden roofs, galleries, and gutters of the towers 
and cottages occupied by the keepers. Now, the salt of the sea 
spray, which often reaches these roofs, Ac., even when they are 
half a mile or more from the sliore, causes the rain-water which 
falls upon them to dissolve a portion of the lead, which is larger or 
smaller under difTorent circumstances, and at times rises up to a 
quantity injurious to health and poisonous. Tlie water thus con- 
taminated by IpjuI, or rather chloride of Jeatl, is peculiar in this, that 
it does not lose the |X)i8oning substance either by boiling or by ex- 
posure to air, lor tlie metid remains soluble after one or l»oth of these 
])roceflHe8. 1 ascertained tliat if a little whiting, or pulverized chalk 
(carbonate of linje), were added to such water, and the whole shaken 
or stirred together, the l<«ui immediately assumed the insoluble state; 
so that when the water was either filtered or left to settle, the clear 
fluid was obtained in a perfectly pure and salubrious condition. The 
process of purification is, therefore, exceedingly simple, for if some 
jjowdered chalk or whiting is put into the cistern in which such iwin- 
W'ater is collected, and stirred up occjisionally after rain, the water 
may, with the greatest facilit}', be obtained in a jxjrfectly fit state 
for all culinary and domestic pur|>oHes. 

The Trinity House has supjilied this infonnation to all the cases 
Deeding it which have come to its knowledge, but I find that some 
cases occur not under its charge, that there are others not connected 
wdth liglitlmuses, and others again in other countries, in all of which 
this piece of simple pnvctical knowledge may be useful. Under these 
circumstanoes I have thought that you, Sir, would not refuse the 
service of that speoial and extensive power of publication and instruc- 
tion which the Times jwssesses, but use it to carry this knowledge to 
the many di8i>ersed persona who may greatly need and yet have no 
other means of obtaining it.*’ 

BREAKWATEKS FOR HARBOURS. 

Mr. C. Burk, C.E., proposes, in a work published by him, a 
method by which, as he maintains, a Breakwater for such a site as 
that of the Dover Harbour of Kefuge could be made in ono-seventh 
of the time, and at less than one- half the cost of that now in pro- 
gress. 

**We propose,” he remarks, to construct the breakwater by a series of 
isolated oiroudar towers, 50 feet iu di.nmcter and 70 feet high, constructed 
entirely of brickwork, concreU*. and masonry ; the towers to bo built at inter- 
vals varying from 5 to 15 feet, connected on the top only by an iron gaugwar and 
parapet. 

*' As a means for practically carrying out such a principle of breakwater, we 
propose to adopt Jdeotkam aud Ashton’s system of construction. 
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“ The found*iioa of ««ch tower, or ihfti portion fttnn the W>ttom up to free feet 
above k)w-w»ter mark, is a oaain^, conatrucied of brickwork in oomcnt with a 
fpranito ashlar facing, forming a circular wall five feet in tbicknem. Thii liolkm 
casin||; or ejrUndcr is built upon a timber platform, calked water-tight, and made 
sufficiently strong to withstand the pressure of water when the oaeiug is sunk 
to its floating level. 

**The hollow foundations may l>e towed to their position in the line of break- 
water, and when in position, a valve in the timber platform can be opened, the 
water let in, and th^ will sink in position and become fixed. 

** The centre portion esn then be filled in with concrete. 

Having tbun made the foundation to a height of five feet above low -water, the 
auperstmeture almVe that poii.t can be oonstmeted in the ordinary manner, with 
concrete blocks for hearting and granite blocks for facing. The top to be ixived 
witi^auite blocks or Portland stone. 

“ Tocso towers may then be connected together by a cast-iron gangway and 
parapet.’* 

Such is A brief outline of the plan. The breakwater, inatcad of 
>»eing a continuous structure as at present, would be composed of a 
fieries of disconnected towers, averaging 10 feet apart. This reducea 
the quantity of material, it is said, neaily one*fourlh, though equally 
wtrong and durable an if solid ; and will break the force of the waves, 
and cause still water in the harbour as efficiently as a continuous 
breakwater. No coffer-dams, of course, will be necessary in con- 
fitructing such foundations as those described. 

HYDBAULIC LIFT AT THE VICTORIA DOCKH. 

Thls new Lift, the invention of Mr. Edwin Clark, is in successful 
operation at the Victoria Docks for ship-lifting, and ap^^ears likely to 
supersede the graving dock for many purposes. Mr, Clark's appa- 
ratus consists of a series of thirty-two upright hydraulic rams, of 
10 inches iu diameter, jilaced in a waterway in two lines of sixteen 
each, far enough apart to admit of a ship of any burden passing 
between. Each ram is fitted with a crosshead of wrought-iron, and 
the croasheads are supplied with long straps, to the lower end of 
which are connected girders extending across from row to row. 
These girders, when the rams are down, are of course at the bottom 
of the water. The pontoon, on which the ship is raised, is formed 
of wrought-iron plate, strongly ribbed, the lengtli and depth of 
which varies according to the siao of the ship it is intended to lift. 
This pontoon is open at the top, and is of sufficieut buoyancy, when 
empty, to supjxirt a vessel of very large tonnage. It is fitted with 
screw valves for admitting the water, so that in a very short time, 
when placed in position, it can be lowered down upon the cross 
girders. The rams are fed by a 50 Ib. engine, which is fitted with 
twelve hydraulic pumps, 1 |th inch in diameter, and 2 feet stroke, 
working at 18 strokes per minute, and the pipes from these pumps, 
before branching otf to the rams, communicate with a series of 
valves arranged in a place built for that purpose close to the lift. 
By meana of excentrics, which dose the valves, any one of the rams 
can be disconnected at will from the supply, so tj^t sliould one of 
the pipes burst, no danger can accrue to the ship, and the lifting 
process can be completed without delay. 
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In an experiment on the 27th of July, tlie j>ontooii being placed 
in position upon the girders, it was first fille<l and then lowered to^ 
the bottom of the water. After this the Jason, a ship of about 
1000 tons burden, wjts warped in, and having been fixed ui position 
by means of ten sliding blocks, which were pulled into contact with 
the sides and bottom by means of chains brought above the water- 
line, the engine was set to work, an«l the whole miiss rone gradually 
out of the w'ater at a speed of one foot in three minutes. As the 
|)ontoon came above tlic suiface, it relieved itself of the water it 
contained, and the valves being then closed, the buoyancy of tho 
saucer itself Bup])ortc(l the ship in a perfectly steady and satis- 
factory manner. The whole operation, from tlie beginning to the 
end, extended over the space of I 4 hours, and tho dead weight 
lifted, including the pontoon, was altogether above ItiOO tons. 
There are four pontoons constructed, and others in course of con- 
Htruction, wliicli when raised in this manner, and floated, are to be 
towed with their burden into shallow bricked recesses provided for 
that j)urpo8e, so that the hydraulic power can be continuously 
applied for raising purposes. During an entertainment which fol- 
lowed the experiment, or rather the oj»eration, Mr. Edwin t-lark laid 
before his audiojice a clear and concise description of his invention,, 
and the ol>atacles lie had hod t<) contend with in bringing it to its 
present state of perfection. — Mechanics' Matjazhic. 

An important j)apor descriptive of ti>e l^intranco, Entrance Lock, 
and Jetty Walls, with the Wrougbt-lron (lutes and Caissons, of the 
Victoria Docks, lias Ixjen communicated to the Institution of Civil 
Engineers, by Mr. W. J. Kingsbury, for which we regret not to be 
able to find space. 

8IR W. Q. ARMSTBONG’h HYDRAULIC MACHINERY AT RWANSKA. 

The whole extent of the new docks at Swansea, as well as tho 
river float, is furnished with Sir William Armstrong’s Hydraulic 
Apparatus, which o|ien8 the giites, swings the bridges, works tho 
sluices, lifts the hoists, and goes through all manner of operations. 
The extent of pipes is a mile and a half, and the pressure upon them 
is 7001b. to the square inch. The hydraulic power is available for 
any pur|x)so for which it may be required at any point throughout 
the entire length of the j)ipe8. The ponderous dock -gates were 
opened by Miss Talbot, the daughter of the lord-lieutenant, not 
figuratively, as is usually the case with ceremonial ‘‘openings’* of 
this kind, but, thanks to the invention of Sir WiUiaon Armstrong, 
literally opened by the delicately-gloved hai»d of a young lady of 
eighteen, grasping the cai^stan, boasting for the nonce a sUvot^ 
himdle. 


THE FLOATING DERRICK.* 

In August last, the small Derrick belonging to the Patent 
Derrick Company was employed to raise on boa^ the GrtcU Eaitem^ 


The Derrick ia Iblly described in the r«ar-Eooi; qf Facts, 1869, p. 4^i. 
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the whole of the ship’s yards and her principal gaffe. The.se spars, 
constnicted by Messrs. Ferguson, of Mill-wall, are the largest of 
their respective kinds ever made on the Thames or elsewhere. The 
main yanls average 124 feet in length, are 33 inches in diameter at 
their centres, and weigh from 15 to 17 tons each. By means of 
the remarkable facilities which the patent derrick affords, these 
enormous s^^irs were all hoisted to the required position, on board 
the Great Ea^tern^ during the brief 8f>ace of a single day. The 
operations, so far as regarded the great ship, were conducted by 
Mr. We8thor{>e, to whom the rigging of the vessel is intrusted ; 
wliilc the direction of the derrick s hoisting powers was expressly 
undertaken on this occasion by Mr. A. I). Bishop, the inventor of 
the machine. The time occupied by the derrick in hoisting the 
princij»al main yard to the height of nearly 80 feet, after the o|>era- 
tion of slinging ha<l been accomplished, w'as less than two minutes. 
The novel application of the principle of the lever, introduced by 
the inventor of the derrick, enables the machinery while raising its 
weight simultaneously to nin it in or out, backwaids or forwards, 
to any desired point. By this contrivance the derrick was enabled 
not only to hoist the yards over the ship's side, but also to span the 
(irtdtX Easteriia deck amidships and hand her yards direct to the 
purchases rigged on board the vessel to receive them — a feat which 
neither crane nor shears on the Thames could accomplish. — Dail^ 
Naes. 


IMPROVED CR.\B. 

Mr. Denison, Q.C., has exhibited to the Institution of Civil 
Engineers a small Crab, or Winch, capable of lifting half a ton with 
a single pulley, although light enough to be carried in one band. 
It had two short barrels with five grooves in them for the roj^e, and 
a wheel at the end of each barrel, both of which were driven by 
equal pinions on the winding arbor. The rope passed from one 
barrel to the other ; and the loose end was either pulled off by hand, 
or fell by its own weight, or by the weight of the descending blocks 
t)r empty bucket attached to it, if the crab was worked alternately, 
like buckets in a well. 

Several mentbeni stated that the machine was a very good one, but 
that it had been invented long ago, and was now in use in many 
factories. To this it was replied that it was surprising that so 
valuable an improvement of such a clumsy machine as the common 
long-bairelled crab should have been unknown to the various en- 
gineers, builders, and other persons conversant with such matters, 
to whom it had been shown or described. It was found that the 
time 8^*nt in fleeting the chain was a quarter of the tin»e spent in 
actually lifting the Westminster bell to the top of the tower, and 
two crabs were used for it ; whereas, with one such machine as this, 
it could have been lifted the whole 201 feet without any interruption, 
"pie object in bringing the machine to the Institution was to make 
it generally known, and to show its convenience. 
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BAINSB'S patent HOIST'OOVEBNOB. 

The primary object of this invention haa been to render the lifUng 
apparatas, uski in mills, warebousm, and mines, known as the 

Hoist- box,’* its own Governor or regulator ; thereby securing the 
impossibility of a recurrence of those accidents which have from 
time to time resulted in coal pits and iactories, from negligence of the 
-attendant, or weakness of the materials. Attached to the top of the 
** hoist- box*' is a governor or speed regulator, precisely like that used 
in the ordinary steam-engine. The balls of the regulator acquire 
-oentrifugal force through the momentum imparted by a driving band, 
which is passed over a friction-roller that constantly rests against the 
side of the shaft or well- hole to be ascended or descended. At each 
<jomer of the “hoi8t-b<tx” is a cam, or cxcentric, keyed in pairs 
upon the shafts, to which instantaneous motion is given by the 
governor, should a rope break or any oilier accident whatever occur. 
The consequence is, that these cams are made to clutch tlie sides or 
guides of the well-hole with such tremendous force that the box, 
however heavily loaded, is brought to an immediate stand-Btill ; and 
even if the speed to which the governor has been adjusted should be 
exceeded, the frietion- roller immediately imparts an accelerated mo- 
tion to the governing apparatus, which disengages a trigger and 
prevents the box froin descending — let what will occur to engines, 
ropes, wheels, or gearing — at a quicker speed tlnui that to which the 
box has been restricted by the application of this ingenious ** hoist- 
govcnior.” — Jiuildrr, 637. 

BTRAIOHTKNING A OHIMNKT-BTACK. 

This operation for restoring tlic colossid Chimney at I’ort Dun- 
<las to a perpendicular and safe position has been successfully com- 
plete<l. This was accomplished by sawing several of the mortar beds 
lietween the courses on the side from which the chimney leaned, 
thereby allowing it to come back by its own weight, without the 
application of any external force. Only one draft was cut at a time, 
to guard against anv shock which might have endangered the stability 
of the building, and by keeping the saws wet, a bed of mortar was 
prepared for the superincumbent weight to settle down upon. 
Twelve cuts were made in this manner, on different parts of the 
structure, which generally set before the saws had paracd through 
half of the circumference, particularly in those made nearest the 
ground, where the weight was greatest, Mr. Duncan Macfarlane, 
architect, bv whoso advice this method was adopted, superintended 
the undertaking. I'he principal dimensions of the chimney are : — 
Total height, 4G8 foet ; from surface to top of cope, 464 feet ; out- 
side diameter at foundation, 50 feet ; at surface, 34 feet ; at cope 
14 feet. According to calculations made by Professor l^ankine, the 
building, independent of the adhesion to mortar, is capable of sus- 
taining with safety a lateral pressure of 66 lb. per suiwhcial foot at 
its weakest point, being 11 lb. more than the force of the greatest 
.stoi-m registered in this country . — North British Mail, 
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THE OOVIRNMEHT COJfl TELEGRAPH STfiTEM. 

The Government hAve securetl to tbemselves the use of an itu- 
proved System of Telegraph Signalling, patented by Mr. Bedi, of 
whom they are stated to have obtained it for a very email sum— >but 
for which they would in all probability have reject^ it. 

Instead of the various and numerous flags hitherto used on board 
ship for teleg^raphic signalling, Mr. Redi employs simply a sot of 
collapsible cones, which may be expanded separately or together, as 
desir^. Tlicy arc formed in pairs, base to base ; tney are closed by 
india-rubber springs, and expanded by the pulling of a line or cord. 
Tlie notation of the old flag system only is done away with ; the 
codt remains unaltered. 

This new system has many advantages. Tims, a flag cannot be 
seen nnless “spread” by the wind, and in wet still weather it is 
often ditflcult to spread it ; but the cones are expanded with cer- 
tainty in an instant. Again, when a flag is spread, the colour hii^s 
to be detected ; but the colour of the cones has nothing to do with 
their signalling, nor is their re-acting much affected by the atmo- 
sphere ; and communication h:i« even been kept up with the cones 
during an easterly mirage. The cone system can also l>e workoil 
vrith greater rapidity than the flags ; yet, while the new system atl- 
mits of more numerous coinbinatioiis th.an the old, it is edso leanit 
M'ith greater ease. In resjxjct of cost, 26 sets of cones may be pur- 
chasetl at the price of one set of flags. If we compare the cone 
telegraph with the semaphore used for naval and military purposes 
on hliore, we shall also find the new system has the advantage. It 
may therefore be used both by land and sea with benefit, and with 
the further advantage of rendering the telegraph system common to 
the army and navy, and of tlius faciliUiting the co-operation of the 
two services. Yet this self-evident superior system was not adopted 
by the Admiralty until after some years of hesitation ! — CondeuMd 
from the Mechanics’ Maf/azine. 


THE LIVERPOOL AND MANCHESTER RAILWAY. 

Mr. George Bennie has communicated to the Editor of the 
Engineer of Novemlier 12, 1861b the following details, of special 
importance in the history of the ntilway system : — 

In your leading article of the 281 h ultimo, you state, “That professional 
autborily, for whi^ many have sought to found a claim of infallibility, has on 
numberu^ oecaakins lieen conipleteiT set at nought, to the great advantage of 
tlie dritised world. No h^ber authority than Mr. Bennie could have pro- 
nounced against the practicability of working the Liverpool and Manchcdtcr 
Railway, yet it nevertheless was successful.'* Now, the answer to this is, that 
there is no truth whatever in the statement ; for 1 neitlier did, in rny evidence 
in the Committees of Lords or Commons, or elsewhere, give any one reason to 
suppose that I had uuuie such a statement. It would have been contrary to my 
conviction, after the numerous investigations I had made upon the working of 
the railways then existing in the northern wad western parts of thektngdom, such 
as the Btoekton and DarungUm Railway, and which was one of the lirst exam- 

f les of the successful application of locomotive power ou a railway for pasaeugert . 
rrespecUve of this, I had made in 1825, 1828, a vast number of experimenta 
on the gliding and rolling friction of metals and other substances, part of which 
experimeoUs were communicated to and published in the Trajuaciiom qf ike 
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It oval Society three r<^arfl previounl^ to the experimonti of M. Morin, 

and they have (I believe) fornied the baaia ol all aubsoquent calonlationa on that 
aufjject. I alao made nuraeroua eiperimenta on the sliding and rolling frictions 
of locomotive en^iiiea and (*«rriagea, with a view to their application to railwaji, 
so that their reaiatuncea might l>e reduced to a minimum, and be equalized with 
the resistances ofbargea <ni canals, and much sujwrior in point of speed. These 
facta arrived at, it be<!amc a question for conaiderntion as to the w^t line for 
adoption, and in what way the railway should be laid. An attentive and per- 
aonM etaniinaiion of the (rountry intervening bet ween Liverpool and Manchester 
led to the conclusion that the straightest, and shortest, anu most level line was 
the beat, and having through the energy and activity of Mr. Charles Vignoles 
(employed by ua) completed the survejr, we decided to adopt the present as the 
best suited to t he contour of the country, and carrying out the great object con* 
templntod. The physical diflicultics were, however, great. The construction of 
the tnnnci at Livcrpiad, on mo great a sualcj through the red sandatooe rock; 
the crossing of the great Bankev Valley and its canal by a long and lofty viaduct 
or bridge and embankment ; also the Newton Valley and bridge and embank- 
ment, besides other valleys of great length and deptn; the construction of up- 
wards of 100 bridgCH over and under the railway, the proportions necessary to 
give to those bridges ; the deep cutting through Olive Mount and Kainhill ; the 
graduation of the line by suitable in<‘Iined planes ; tlio carrying the roadway 
over the much -dreaded Ohat and Parr Mosses; the determination of the width 
of gauge and distance between the lines of railway, Ac. Ac., all of which subjects 
were scarcely known, involved ditficultios of no ordinary kind, nevertheless wo 
deemed them nrB4.dioable, and laid out the lino as per a brief statement accom- 
panying Mr. Kennie’s letter. 

In conclusion, Mr. Rennie says: -The original estimate for exeeutiug the 
railway, and submitted to the committee, was 790,246/. This sum appeared so 
large that the estimate was reduced by the committee to 619,000/. The railway 
was executed and opened for coraraerce in IfiStt for 739,166/. ; and a oomparison 
of other items with those executed will show that w e were not so far out as was 
predicted. But the pointH to which 1 would draw your attention are — First^, 
the tunnel, which was entirely new on such a scale of magnitude ; secondly, the 
inoid/tatiotiv or gradittnU, which were laid t>ut with the new to the adoption of 
steam or loconiotivo power; thirdly, the width qf thr qaufft of 6 feet for the 
distance between the rails, instead of 4 feet 84 inches — the gauge since adopted 
for moat of the railways throughout the kingdom and elsewhere. Had our gauge 
been adopted, in all pmbability we should not have had the wide gauge. And, 
fourthly, the carrying the railway over Chat Moss. When we surveyed it, wo 
found a good road over the middle of it capable of bearing a horse and cart, and 
other parts of the Moss cultivated by the justly celebrated Mr, Kosooo; also by 
a Mr. Borron, of Woldeu Hall, on the west side of the Mi>a8 ; a gentleman who 
had studied and successfully cultivated a considerable portion of the Moss, and 
from whom we derived much valuable information ; so that, guided by former 
experience in draining extensive marshes, we felt no apprehensions about Ghat 
Moss ; and the results of this experience we communicated to the directors in 
our report on the best mode of carrying the line of railway over Chat Moss : so 
that, with all this knowledge before us, it was not likely that we should atultify 
ourselves and our emploifrrt by pronouncing the worki^ of the Liverpool and 
Manchester Railway impracticable. 

The article in tlie Engineer referred to by Mr. Ronnie, was written 
under a misapprehension, which, as respecting himself, the Editor 
admlte to be entirely removed. 

GREAT SPANS IN RAILWAY BRIDGES. 

The widest single span of any railway bridge in the world is that 
of the Niagara Suspension Bridge connecting the American and 
Canadian railways at Niagara Falls. The clear span is 822 feet. A 
still wider single span — one of 1224 feet — is being constructed for 
carrying the Lexin^n and Danville Hallway, at an elevation of 
300 feet, over the Kentucky river, in the United States. The next 


uKcnumcxL and useful arts. 77 

ivitleat spans are those of the Britannia Bridge, 4(i0 feet each. Then 
come the two great spans of the Saluwth Bridge, of 4r*5 feet eacli. 
The next great railway span is that of the Conway Bridge, of 4(H) 
feet. The next is the immense bridge carrying the Royal Eastern 
Prussian Railway over the Vistula, at Dirschau. This is an iron 
lattice bridge, having six spans of 397 feet 3 inches each. The 
Nogat Bridge, on the same lino, has two iron lattice spans of 321 
feet, and one span of 53 feet 6 inches. The great railway bridge 
recently opened at Cologne has four lattice spans of 344 feet 6 inches 
each. The openings of the railway bridge at Kchl will be nearly as 
wide. Tlie middle opening of the Great V icU>ria Bridge at Mon^treal 
is 330 feet wide, the otlier twenty-four ojKjuings being each 242 feet. 
The l^iefwtow Bridge has a span of 300 feet, besides three side spans 
of 100 feet eacli. The Boyne Viaduct has one lattice span of a 
clear width of 264 feet, and two side spans of 138 feet 8 inches 
each. The Newark l)yke Bridge, the largest example of WarreO’s 
trussed girders, h:is a span of 240 feet 0 inches. Several of the 
tubular bridges erected by E. Gouin and Co., of Paris, over the 
Garonne, the Lot, the Tarn, &c., have spans of 80 mfetres, or 262 
feet. The Spey Viaduct, on the Inverness and Aberdeen Junction 
Railway, consists of a*imir of box girders of a clear span of 230 feet. 
The tubular bridge at Brotlierton has a Bjian of 225 feet. The 
greatest timber sjian in a railway bridge, and now indeed the widest 
timber span in existence, is one of 275 feet, that of the Cascade 
Bridge, on the New York and Erie Railway, in the United States. 
The Market-street (highway) Bridge, formerly crossing the Schuyl- 
kill, at Philadelphia, 11^. S., had a timber span of 340 feet ; whilst a 
timber 8{>an of 390 feet, the widest ever attempted in that material, 
was constructed by John Grubenmann over the Limmat, in Ger- 
many, in 1794, and was burnt shortly afterwards by the French 
troops. Railway bridges, with timber spans of 250 feet, are not 
uncommon in the United States. The great railway bridge across 
the Mississippi River at Rock Island has five timber spans of 260 
feet each, besides three others of 150 feet. Tlie bridge by which 
the Ohio and Mississippi Railway crosses the Great Miami River, 
has five timber spans of 250 feet each ; and another railway bridge, 
having two timber spans of 260 feet each, crosses the Delaware 
River, near Port Jervis, State of New York. The widest masonry 
span ever erected for railway purposes is one of 180 feet, carrying 
the Glasgow and South-Western Railway over the river Ayr. The 
new railway bridge being carried across the Thames at Pimlico 
will have four cast-iron arches of 175 feet each, the widest cast-iron 
epans, we believe, yet employed for railway purposes. The six 
spans of the celebrated High-level Bridge at Newcastle are but 125 
feet each in width. — The En*fin^. 

THE royal albert BRIDGE, 8ALTASH. 

The Albert Bridge, which has been formally opened by the Prince 
Consort, is on the Cornwall Railway, and must be placed amongst 
the most remarkable achievements of engineering skill. It comriste 
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of nineteen spans. Sevontcen of tbese spans are wider than the 
widest arches of Westnunster Bridge, while two, resting on a cast- 
iron pier of four ooluinnK, crc»s8 the whole stream of the Tamar, at a 
leap of upwards of OOC iuot, or a greater distance than the breadth 
of the Thames at Westminster. The total length of the structure 
from end to end is 22 4 o irut. Its greatest width, as formed only fur 
a single pair of rails, in 'Ut feet at l^asenieiit, its height from founda- 
tion to summit no loss than 260 feet, or more than 50 feet higher 
than the Monument. 

Mr. Brunei was, unfortunately, not able to be present ; Mr. 
Brereton, the resident engineer, supplied his place. The Timet girea 
a very full account of the structure, and from that we take the fol- 
lowing partiouhirs : — 

The sersntooa HmAller npnnfl conitint of masKlTo douMo (Hilamns of solid ms- 
soory, 11 feet square, with wrougbt-irou lottiHtudiusl bt^ams of )>oiler*plate, to 
oarry tlte roadway on either side. The maiu stoue piers are at the water’s edge, 
nnd support the ends of the great spans cro^ising the rivor. Tlieso tw<j, of 
ctmne, are of the most solid kind. Each is of granito, 29 feet wide by 17 feet 
thick, and no less than 190 feet fVom foundation to summit. It is, however, on 
the maiu pier, in the centre of the river, on which )>oth the great spans rest, 
that all the pressure and vibration comes, aud fur Uiis was required a tower oi" 
such proportions that nothing short of the solid rook itself would suffice for its. 
founiution. Hut to roach this was a matter of no ordinary difficulty, inasmuch as 
some 70 feet of sea water, with 20 feet of mud aud concrete gravid, lav between. 
Air. Brunei and the stone on wliiik ho wished to build. A coll'erdam for such a 
depth, aud in such a tideway, was out of the question ; yet, by a most itq;cnious. 
application of the cofterdani principle, what seemed an insuperable obstacle was. 
at Wt overoome. An immense wrought-iron cyUndor of boiler-plate, 100 feet 
high aud h7 feet in diameter, aud weighing upwariis of 300 tons, was made and sunk 
exactly on the spot whence the mtisoury was to rise. From this the water waa 
puinpM out and air forct*d in : the men descended, nnd working as in a gigantic 
diving-l»«U at the bottom of the river, cleared oui the nuid nniT gravel until the 
rook was reaohed and howu into form to sup|K>rt the cylinder evenly all round. 
Powerful steam air-pumps were necessary to keep the labourers supplied below, 
and, as a matter of course, they worked at an atmospheric oressurc of upwards 
of 35 lb. to the inch. On this massive pile, built in the cylinder, the iron columns 
for the centre pier arc raised. Until these ponderous masses were cast, metal 
works of such mmeusious were seldom dreamt of. There are four octagon co- 
lumns, 10 feet in diameter and 100 feet high. Emh stands 10 feet apart from 
the other in the centre of the grauitc, forming a square of about 30 feet, and all 
bound together with a massive lattice-work of wrought-iron, which oheoks vibra- 
tkm, and prevents any lateral thrust. The weight of each oolumn is 160 toas, 
each being cast in 6-feot joints, 2 inches thick, and supported inside with power- 
fid riba and angle irons. The great spans, each end of which rests on two of 
^leee columns, may be l>cst descrilw^d as being made on the urinciple of a double 
bow. The lower bow it of chains, aarrying the roadway ; tM upper is a tube of 
wrought-iron, to which the lower is attached by supports. Thus a 

great weight on the low er bow only tends to give additional supwrt 1^ straight- 
ening the upper, and rice vend: each, in fact, counteracts the effect of the other, 
so that there is no lateral thrust fhvm either side, an indispensable requisite 
wheiw no buttresses could be erected to resist it. Each ardbed tube is elhptieal 
in form, being 12 feet ^ 17 feet, and both are made ihrou^iout of inch boiler- 
plate. At intervals of 2b feet the insides are wrought-iron diaphra^a, with 
tie-rods and angle-irons throughout their entire length. The curve of the arched 
tube is 2S foet. Mid the tension ofaams of the lower tow are of course the same. 
The double chains are sjcacUy similar in principle to thoee of an ordumry sus- 

K nsiou-bridge, only, instead of each link being composed of seven mid eight 
rs, those at Saltasb are of fonrteen and fift^n Uurs, each bar being 1 inch 
thiek and 6 inohaa broad, and each link having been teatM with a stomtn of 
Wiut to the inofau Both the chains and tubea are boond together by wroa^fc- 
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iroo trutve* to «»eh other. The aparM before beii^ Hfled were tested with a 
Mtram (iududini; their own weight) of 230() tons, ^^en the whole bridge takes 
its bearing, the pressure on the centre pier foundation will l>e more than eight 
tons to the foot. The total quantity of wrought iron u-sieil has been 2700 tons ; 
of cast iron, 1300 tons; of masonry and brickwork, 17,000 cubic yards; and 
about lijOO'J cubic feet of timber. 


RAILWAY BREAKS. 

Mr. \V. Fairbairn Iiar read to the British Association a paper 
“On Experiraents to determine the efficacy of continuous and self- 
actiiig IJreaks for Railway Trains.” Of late years, Mr. Fairbairn 
remarked, the improvements introduced to diminish the danger of 
railway travelling have been specially directed to increasing tho 
retarding power of various kinds of breaks. The importance ban 
been felt of reducing tho momentum of trains with eaae and rapidity^ 
that is, in the least time and in the shortest distance. On this sub* 
ject, a most important oomrauuication had lieen made to the Itailway 
Oepartmeu^ of the Hoard of Trade by Col. Yolland, who had experi- 
mented with breaks which were improvements on tho ordinary 
breaks. The breaks used were the steam break of M ‘Connell, the 
continuous break of Fay, the self-acting break of NewsH, and the 
soffiacting buHer break of Guerin. Col. Yolland luid reported in 
favour of Newall's break for heavy traffic, and also in favour of that 
of Guerin under certain circumstances. Similar experiments had 
been carried out by Mr. P’airbaini on tho Lancashire and Yorkshire 
Railways. The breaks he used were those of Fay and Nowall, and 
consist^ of break blocks, acting on every wheel of the carriages of 
the whole train — tlie brea^ blocks being 8u«j>en(lod on flaps or placed 
on sidediars under the carriages. Powerful springs had also been 
applie<l under each carri4'^^e, by means of which the breaks were 
made to act instantaneously throughout the whole train by the act 
of one guard only, and this was one of the most important features 
of these breaks. The trains passed over a measured distance by the 
action of gravity. The trains employetl consisted of three weighted 
carriages each. They were started by renioving a stop. Having 
descended a previously measured distance with a uniformly accele- 
rating velocity, they passed over a detonating signal, which gave 
notice to Uie guard to put on the break. On - making experiments 
at Sottth[x>rt, a retarding force per ton weight was gained of 3S2*6 lb. 
for Newall 8 break, and 406*4 lb. for Fay's. The general result of 
the whole experiment showed that a train could be 8top(>ed by tliese 
breaks at a velocity of 20 miles an hour in 28 *4 yards ; 40 miles an 
hour in 93*8 yar^; 50 miles an hour in 146*8, and 60 miles an 
hour in 211*5 yards. This clearly showed the advantage of these 
breaks in power, 

BKLATIVI VALUE OF COAL AND COKE IN LOCOMOTIVX KNOIKCS. 

Mr. B. Fotueboill has submitted to the Somety of Arts the 
results of a series of experiments which be has made with Coal and 
Coke in Locomotive Engines, and which have led him to the oonoltt< 
that coal is decidedly superior to coke in respect to beating 
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power, and consequently more economical ; tliat a plentiful supply 
of steam can be generated by it for working engines at high velocities, 
and for drawing heavy trains ; that c(»al-buming engines can bo 
made to consume their own smoke, and that the fire-boxes and tubes 
when coal was used were found to last longer. His contrivance 
consists in so dividing the fire-box as to increase the amount of 
direct heating surface and to diminish the indirect or tube surface, 
whilst the combustion chaml>er affords sufficient space for the intro- 
duction of a scries of fire tiles, for the pur])oso of retaining a portion 
of the heat given off from the combustion of the gases, and for dif- 
fusing the nneonsumed carbon, as w^ell as effecting a complete mix- 
ture of the air w'ith the gases, and thei-eby producing a mass of 
flames which is brought in contact with tlie direct heating surface of 
the combustion chamber before it enters the tubes, at the same time 
preventing practically such an escape of smoke from the chimney as 
could be deemed a nuisance. In addition to the practical experi- 
ments mjide by the author on the South-Western Railway, a series 
of accurate analyses with the view of ascertaining the composition 
and heating pow’cr of various kinds of coke and coal has been made, 
and from all these investigations it appears that a saving of from SJ 
to about lbs. of coke per mile, w'hich, of course, represents a 
larger quantity of coal, is effected b}^ the use of coal in the patent 
fire-box described, as compared wdth the (juajitity of coke consumed 
in the ordinary engines under similar circumstances. With regartl 
to the durability of the tubes, it has been found that in the coke- 
burning engines, about 94,000 miles are the average duration of a 
set of tubes, whilst of the experimental engines burning coal, one 
had already run 181,000 miles, and the tubes were still in good con- 
dition. The author, therefore, expressed a strong opinion in favour 
of the advantages of coal over coke for locomotive engines. 

COAL-BURNING LOCOMOTIVES WITHOUT SMOKE. 

A TAPER has been read to the British Association, by Mr. D. 
Kinnear Clarke, on his “System of Coal-burning without smoke, by 
the method of steam induct^ air-curreuts, applied to the locomotive 
engines of the Great North of Scotland Railway.” 

The substitution of coal, as fuel, for coke in locomotives, is not 
only felt to be a commercial necessity for the reduction of expendi- 
ture, but is also discovered to be perfectly practicable as a mechanical 
problem in conformity with the conditions laid down by the railway 
Acts of Parliament, that railway engines shall consume their own 
smoke. The means of doing so, to be adaptable to a locomotive 
engine, must be simple in design, facile of application to existing 
locomotive stock, easy to manage, easy to maintain, efficient in pro- 
moting the combustion of coal without smoke, keeping mp the steam, 
and saving expense. 

These desirable qualifications the writer believes belong to this 
system of smoke prevention. The whole apparatus is external to the 
fire-box, and therefore not exposed to lieat ; and it is controlled in 
the most perfect manner by a single stop- cock. Air is admitted 
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above the fuel by one or more rown of tubes inserted through the 
wails of the fire-box, and jets of steam are projected through the air- 
tubes from nozzles i^jjth inch diameter, in sinall steam-pipes, placed 
outside the fire-box, to increase the quantity and force of the air 
admitted alK>ve the fuel in order to consume the smoke. The jets of 
steam are iiHe<i principally when the engine is standing, with the aid 
of a light draught from a ring-jet in the chimney, to carry off the 
[>roducl8 of combustion, and they may be shut off wheu not required. 
The supply of air through the tube inay also be regulated by 
dampers. 

The grate-bars are placed close together, with narrow air-spaces, 
and the ash-pan and damper are lightly fitted. The level of the fuel 
should at all times he below the air-tubes. 

This system is working with entire success on the engines of tho 
Qreat North of Scotland liailway, at Aberdeen. It is also success- 
fully at work daily ^amongst other lines) on several of the engines of 
the North London llailway, where, as a inetro][^K>litan line, the regu- 
lations against smoke nuisance are rigidly enforced. It requires a 
less weight of coal th:in the engines formerly required of coke for the 
same duty ; and thus saves more than the whole difference in the 
price of the two fuels. 

The locomotive engine lias been variously cut up and mangled iu 
order to suit the views of designers for the combustion of coal without 
smoke. In the plan before the meeting, the original type of engine 
promulgated by Mr. ^Stephenson, and at this day universally adopted 
and unsurpassed, is preserved intact ; and the locomotive is thu» 
rendered a complete and perfect machine, and entirely meets the 
great railway necessity of the day — the perfect combustion of coal 
in railway engines. 


TURNPIKE LOCOMOTIVE. 

A BTEAM-SNQINE has been constructed for the Marquis of Stafford, 
at Buckingham, for travelling on the turnpike-road. In front there 
is a seat for four persons, and the engine is guided by a handle iu 
front. It weighs about 22 cwt., is of two-horse power, and will 
travel at the rate of fourteen miles an hour. It runs upon three 
wheels, and is guided by a handle in front similar to a velocipede. 
It is fitted with a seat in front, cajiable of holding four passengers, 
including the driver. 

NEW SYSTEM OF AXLE-BOXES. 

A PAPER has been read to the Institution of Givil Engineers, 
** 0n a New System of Axle-boxes not requiring Lubricating, and 
without liability to Heating,” by M. Alphonse de Bnissaut. The 
author describes this system, which he has applied somewhat exten- 
sively, in France, to various classes of machinery in which the use 
of grease has hitherto been considered indispensable. The new 
apparatus consists of a series of four, six, eight, or any other con- 
venient number of cylindrical rollers, of the len^h of the journal, 
etained at certain distances apart f^rom each o&»r, yet still united 
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i>y elnatic bands of vulcanized india-niblxir. These rollers, thus 
united, and jdaccd around the journal, are set in motion by the 
jiressuro of tlie axle, without the possibility of collision with, or 
friction Against cuich other, or of rubbing upon the surface of the 
journal, or of the bearing, and thus avoiding, as much as possible, 
any friction, or opixwition to the motion of the jourual. The action 
of rolling being tlius substituted for sliding, there cannot be any 
abrasion of tiiu substances, and lubricating becomes uniiecessary. 
The machiuoH, so fitted, are stated to work with remarkable ease and 
steadiness, aiul to be set in motion, and the K])eed to bo kept up, 
witli considerable facility. No incouvenience has been experienced 
from the fracture of the elastic bauds, and shafts making 450 to 
500 revolutions per minute, work perfectly well, without any symptom 
of heating. 

The leasona for this action were stated in a plain and comprehen- 
sive manner, by showing that in moving a body of lui octagonal 
form along a })laue, the action must be eitlier by sliding, or by 
rolling ; in the former, lubrication is necessary, whereas in the 
latter, the jiresence of any lubricating matter would be prejudicial. 
Extending the latter principle to the cylindrical form, which is 
merely a body having an indefinite number of sides, it is evident 
that, by retaining these cylinders apart, by means of the elastic 
Itands, so as to avoid friction against each other, or upon the journal 
or the bearing surface, a pnvc^tically perfect rolling motion will be 
obtained, and it was contended that by 3VI. Brussaut’s system, the 
two material results of rapid rotatiou witliout heating, and a com- 
plete 8U[)pression of the use of grease in all journals of machinery, 
were anived at. 


HAFETT CAGE FOR MINERS. 

Mb. Bobebt Attoun has describetkto the British Association bis 
invention of this Cage, the object of which is to save the lives of 
Miners who may iiappen to be in the cage at a time when the rope 
to which it is attJiched gives way. 

It fortunately happens that almost every shaft is provided with a 
pair of strong wooden rods, called guide-rods, which extend from 
top to bottom. These are placed on upj)o8ite sides of the shaft with 
the cage between them. The latter is furnished with iron shoes or 
elides at top and bottom, which loosely embrace the guide-rods and 
constrain it to keep one patii in ascending and descending. 

To cause tho cage, on the failure of the winding tackle, to cling 
to these guide-rods, is the object sought in all safety cages. 

My plan for effecting this is a mere adaptation of an iuslrument 
well l^own to miners — tho key or wrench used for raising and 
lowering the boring-rods. This little instrument has never been 
known to lose its hold. It supports 1 00 fathoms of rods with tho 
same tenaoi^ that it does ten. Indeed, the greater the weight it is 
required to hold, the finner is tlie gripe. It therefore is admirably 
calculated to support the cage, w'bich, in addition to its own weight 
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and load, inay have to bear the weight of eomo hundred fathoms of 
rope precipitated on it from ai)ove. 

To adapt this instruinent to t)»e cage, a slight modification of the 
upper shfxjs and slides is all that is necessary. These shoes or slides 
are, as usuitl, two in number, and placed on the opfH)8ite sides of 
the cage and in opposite directions. Each of them has a single 
bolt oi stud, by which it is attacheil to the cage, and around which 
it turns ; a long arm, to the extremity of which the winding chain 
is attachtnl ; a stop, which prevents the arm from being pulled 
above the horizontid line ; and a spring, which lowers it when the 
winding chain is ahick. 

From this description it is easily seen that in the event of the 
rope or gearing giving way, the springs so tilt the shoes or slides 
that they immediately seize hold of the guide-rotls, in the same 
manner as the boring key in the hands of a miner lays hold of the 
Ixiring rods, and with the same tenacity of gripe ; and although the 
rope should come down on the t<»p of the cage, the only effect woulc 
be to cause the shoes to dig deeper into the guide-rotls, and thus to 
m;dte the hold more secure. 


IMPROVED MANUFACTURE OF KTEKL. 

In the \ ear- Hook of FacU^ 1851), pp. 82, 83, we described, from 
the Mechanics’ Magazine, the production of Steel at prices very 
much below those of the English and American Markets, by the 
Damascus Steel and Iron Company. All the statements then made 
have been fully corroborated by the intelligence subsequently re- 
ceived of this great American invention ; and the course of expe- 
riments since made lias led to still more extraordinary results. 
The following details arc from the Mechanics' Magazine of the past 
year 

The impurities with which Mr. Ik^semnr, as ho has lately in- 
formed U8, has e.\i>erienced tlie greatest clifticulty, and those which 
so long retankd the progress of his remarkable invention, were sul- 
phur and phosphorus ; and, curiously enough, sulphur and 
phosphorus are jirecisely those impurities which Mr. Farrar, the 
inventor of this much more roniarkable process, has more especially 
aimed at removing throughout his proceedings — with how' niucn 
success we liave already implied. Among the specialities of the 
new process are, first, economy of time in the manufacture by direct 
conversion of the iron in tho crucible in three hours, doing away 
entirely with the tedious process of cementation, which takes from 
ten to twenty days. Secondly, from the same irons as are used 
imder the old method, the inventor produces a superior steel 
of a more uniform character, possessing more tenacity and duc- 
tibty ; and from any given quantity of iron the satne quantity of any 
requir^ gr^ of steel, there being no loss in the melting. Thirdly, 
he purifies iron from all foreign substances by means of chemicals, 
ana thus makes available for good cast-steel a lower grade of iron 
than can be used in any known method. Fourthly, the cost of pro- 
ducing any kind of steel will be simply the cost of the bar-iron used. 
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added to which must be the same exp>en8e as is now attendant upon 
producing it from “ blister-steel,” i.c., melting, hammering, rolling, 
Ac. Fifthly, tlie j)r<>cesa has also the great advantage ol enabling 
parties to moke malleable castings from ordiiiary wrought-irofi, or 
wrought* iron scrap, a mode of manufacture which U peculiarly 
adapted for railway carriage W'heels, and other castings requiring 
great strengtlj, both tensile and other. This material is aiso 
adapted for gas and water-pipe couplings, for which annealed cast- 
iron castings are now used, and possesses infinitely more strength ; 
it is likewise suitable for light ordnance and any castings under 30 
cwt. Tlie patentee does not claim U) make the best steel out of 
poor irons. The two great enemies of ii-on are, as we have ii»ti- 
matod, sulphur and phosphorus, whicli, from tlic chemicals used, 
pass off in a nascent vState. 

Tim Damascus »Steel and Iron Cojupany of New^York are now 
making from three to six tons of best cast-steel j>er day out of 
American iron by thi.s process, producing finished bar-stcel at a cost 
not over 28/. a ton of a quality equal to that made here out of the 
best brands, costing in iron bar 30/. 30/. a ton. From an iron 

puddled by the I>aina«cu.s Conjpany direct from the ore, and by 
Anthracite coal, tliey are producing a steel sufHciently good for the 
best machinery steel, and saws, Ac. The iron costs not more tlian 
8/. a ton, and, when manufactured by this process, not more than 
20/. a ton. 

It is said that good steel cannot be made of common iron ; nor 
can tliat be done, unless the iron is first purified of foreign sub- 
stances, and tbeieby brought up to a better grade of iron, and better 
adapted for steel pur|H)se8. There are some irons in which it is im- 
possible to reach all the impurities, vis., those containing much 
arsenic ; with these the method w'ould fail ; but it is a fact, that for 
all second and third class steels there is })lenty of English iron, and 
the second and third grades of Swedish iron are good enough for 
the very best steel. 

KXl'KHIMKNTS AS TO THE STRENGTH OF WIRE ROPE. 

Some Experiments have been made at the Corporation Testing 
Works, King’s Dock, on Wire Rope manufactured by Messrs. Gar- 
nook, Bibby, and Co., for the purpose of proving the strength of 
steel wire in coinp.arison witli the ordinary wire rope : they were con- 
ducted under the superintendence of Mr. Macdonald, superin- 
tendent of the testing machine, and witnessed by Captain Cornforth 
and othei*8. The first piece put to the test was a length of S 
fathoms cbai'coal wire ropi^, 3 inches in circumference, which broke 
at 13 tons — a tension of 1 ton G cwt. above the manufacturers* 
tables. The next was a length of 3 fathonjs of 3 incJiea ordinary 
puddled steel wire rope, which gave way at a stniin of 13 tona 
15 cwt. ; and the last was a similar length of steel wire, but diflfe- 
rently prepared, w'hich stood a strain of 16 tons 5 cwt. 
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l^ESaEMEll’s IMPROVED MANCFACTURE OF MALIX.VELK IRON 
AND STEEI^ 

!Mr, Bessemer lias read to the Institution of Civil Engineers a 
}\%f*er in which he «!etails the progress he has made in hianew process 
since 1856, when it was first brought before tlie British Association.* 

Chemical investigation has |X)intcd out to the inventor the real 
sourco of difficulty, by showing that, although the metal could be 
wholly decarbonised, and tlie silic can be removed, the quantity of 
sulphur and phosphorus wa.s but little affected ; and analysis 
showed that red shortness was alwa^^s produced by sulphur, when 
present to the extent of ,V.th i^r cent., and that cold shortness re- 
sulted from the presence of a like quantity of sulphur. Steam and 
pure hydrogen-gas were tried in the removal of the sulphur ; and 
various fluxes, comjiosed chiefly of silicates of the oxide of iron and 
in.nnganeHC, w'ere brought in contact with the fluid metal during the 
process, and the quantity of phosphorus was thereby reduced. 
Thus many months were consumed in laborious and ex]:>6n8ive ex- 
]*crnuents, from which many valuable facts wore elicited. The 
successful working of some of the higher qualities of pig iron caused 
:i total change in the process, to which the efforts of Messrs. 
Bessemer and Longsdon w’cre directed. It wa.s determinerl to 
import some of the best Swedish pig-iron, from which steel of 
excellent quality was made. It was decided to erect steel works at 
Slieffield, for the express purpose of fully developing and working 
the new process comtoercially, and thus to remove the erroneous im- 
pressions so generally entertained in reference to the Bessemer process. 

In manufacturing tool steel of the highest quality, it was found 
preferable, for several reasons, to use the best Swedish pig-iron, and, 
when converted into steel by the Bessemer process, to p«>ur the fluid 
eteel into water, and afterwards to re-melt the shotted metal in a 
crucible, as at present practised in making blister-steel, whereby 
the small ingots required for this particular article were more perfectly 
and more readily nia<.ie. 

There exist in this country vast, and apparently inexhaustible, 
beds of the purest ores, fitted for the process. Of the Hematite alone, 
970,000 tons are raised annually, and this quantity might Ijc doubled 
or trebled, whenever a demand arose. It was from the Hematite 
pig-iron, made at the Workington Iron Works, that most of the 
larger samples of iron and steel exhibited were made. About 1 ton 
18 cwt. of ore, costing 10«. per ton, would yield 1 ton of pig metal, 
with 60 per cent, less lime, and 20 per cent, less fuel, than were 
generally consumed when working inferior ores ; while the furnaoes 
using this ore alone yielded from 220 to 240 tons per week, instead 
of say ICO to 180 tons f>er week, when working with common iron- 
stone. The Cleator Moor, the Weardale, and the Forest of Dean 
Iron Works, also produced an excellent metal for this purpose. 

The form of converting vessel which had been found most suitable somewhat 
resembled the glass retort used by chemists for distillation. It was mounted on 


See Year-Book of YaeU^ 1857, pp. fi — 10. , 
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fcnd \VM lined with “ Onninter" or Toad drift, which lactod during the ron- 
vemitm of thirty or forty charges of steel, and was then quickly ana cheaply 
repaired or renewed. The vessel was brought into au ioelmed position to re- 
ceive the charge of crudi* iron, during which lime the tuyeres were abrive the 
aurfaoe of the metal. As soon as the whole charge was run in, the vessel was 
moved on its axes, so as to bring the tuyeres below the level of the metd, w hen 
the process was at once brought into full actiritv, and twenty small, though 
powerf^ jets of air sprung upwards througli the Auid mass ; the air, expanding 
m volume, divided itself intf» globules, or )>urst violently upwards, carrying with 
it a large ouantity of the fluid metal, which again foil back into the boihng mass 
below; Tne oxygen of the air appeared, in this process, first to produce the 
combustidn of the oarl>on contained in the iron, ana at the same time to oxydir.o 
the ailiotun, prodnoitig silicic acid, which, uniting with the oxide of iron ob- 
tained by the combustion of a small quantity of metallic iron, thus produced a 
fluid silicate of the oxide of iron, or “ cinder," which was retained in the vessel 
and aasistod in purifying the metal. Tho increase of temperature which the 
metal underwent, and which seemed so disprof>ortionate to the quantity of car- 
bon and iron consumed, was doubtless owing to the favourable oircumstanocs 
under which onmbustion took place. There was no intercepting material 
absorb the heat generated and to prevent its being taken up by the metal, for 
heat was evolved at thousands of points, distributed throughout the fluid, and wiien 
the metal boiled, the whole mass rose far above ite natural level, lV)nuing a sort 
of spongv ftroth, with an intensely vivid oombustion going on in every one of its 
nurmiorlesB ever-changing oavitim. Thus by the mere action of the blast, a 
temperature was attained, in the largest masaes of metal, in ten or twcivo 
minutes, that whole days of exposure iu the most powerful furaaoe would fnU to 
produce. 

Tho amount of decar twinisation of tho metal was regulated, with great accu* 
racy, by a meter, which indicated on a dial the munber of cubic feet of adr that 
had passed through tho metal ; so that stool of any quality or temper could be 
obtained with the greaiost certainty. As soon as the metal had reached the do- 
sired point (as indicated by the mol), the workmen moved the vessel, so as to 
pour out the fluid malleable iron, or steel, into a founder’s ladle, which was at- 
iacbed to the arm of a hydraulic crane, so as to be brought readily over the 
moulds. Tho ladle was provided with a flre-clay plug at tho bottom, tho raising 
of which, by a lover, allowed the fluid metal to descend in a clear vertical stream 
into the moulds, whicli were thus succeasivoly filled. 

The cjwting of large masses of a perfectly homogeneotis malleable 
metal, into any desired form, rendered unnecessary the tedious, 
expensive, and uncertain operation of welding, now employed. The 
extreme tougliness and extensibility of the Bessemer iron was proved 
by Uie bending of cold bars of iron 3 inches square, under the 
bainmer, into a close fold, without the smallest perceptible rupture 
of the metal at any part. An iron cable, consisting of four strands 
of round- iron I 4 inch diajneter, was so closely twisted, while cold, 
M to cause the strands, at the point of contact, to be permanently 
imbedded into each other. The steel and iron boiler-plates, loft 
without shearing, and with their ends bent over cold, also afforded 
ample evidence of the extreme tenacity and toughness of the metal ; 
while the clear, even suiface of the railway axle and piece of 
malleable iron ordnance, were examples of the perfect freedom from 
oracka and flaws, or haid. 

The reduction in the cost of plates for boilers and for shiji- 
building, by the new process, was so great as to be less troublesome, 
less expensive, and leas wasteful of the material, to make plates 
weighing from 10 to 20 cwt., than to produce smaller ones by the 
old pi ooess. 

By the Bessemer process, also, masses of malleable iron and steel 
may be formed for the heaviest oixinance, without any welding 
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together of separate slabs, or the more costly mode of huilding up 
the gun with pieces accurately turned and fittJ^ together. Wrought- 
iron ordnance has been produced, as in the Mersey gun, but tho 
time re(juired to make it, and its immense cost, manifestly rendered 
it still a great desideratum to produce guns rapidly and cheaply, of 
a material equal to, or greater in tensile strength, than wrought- 
irou, and, if possible, free from tho liability which that material had, 
to flaws and to deterioration, during its long exposure to a welding 
heat. It was heliored that the llessemer process supplied this desi- 
deratum ; as masscss of cost malleable metal could l)e pro<lucod of 
10 or 20 tons in weiglit in a single piece, and two or throe such 
pieces might l>e conveniently matle, by the same apparatus, in one 
day. The metal so made might be eitiier soft malleable iron or sol't 
steel. In order to prove the extreme toughness of such iron, and 
the strain to which it might be subjected, without bursting, several 
cast and hammered cylinders were placed cold under the steam 
hammer, and were crushed down, without the least tearing of tlie 
metal, as was shown by the samples exhibited. Three cylinders 
were drawn from a round cast-iron ingot of only 2 inches greater 
diameter tlian the finished cylinder, and in the precise way in 
which a gun would be treated ; they might, therefore, be considered 
as short sections of an ordinary y-fK)under field-piece. The tensile 
strength of the samples, as tested at the Ivoyal Arsenal, was 
fl4,56dlb8. per square inch, while the tensile strength of pieces cut 
from the Mersey gun, gave a mean of 50,624 lbs. longitudinally, 
and 43,339 lbs. across the grain ; thus showing amoan of 17,550 lbs. 
per square inch in favour of the Bessemer iron. 

Conical masses of this pure tough, metal, of from 5 to 10 tons in 
weight, could be procured at Woolwich at 61. 12«. per ton, inclusive 
of the cost of fining- iron, carriage, re-melting, waste in the process, 
labour, and engine power. 

If it was desired to produce ordnance by merely casting the metal, 
the ordinary founding ])rocess might be ein]>loyed, with the simple 
difference that the iron, instead of running direct from the meltmg 
fumaoe into tho mould, must first be run into the converting vessel, 
where in ten minutes it would become steel, or malleable iron, as 
was desired, and the casting might then take place in the ordinary 
manner. Mr. Bessemer exhibited in proof, a small piece of ordnance, 
being the first gun that was ever made in malleable iron without a 
w'eld or joint. 

The new process is rapidly extending itself over Europe. Tho 
firm of Daniel Elfstrand and 4’o., of Edsken, in Sweden, has 
made several hundred tons of excellent steel by the Bessemer pro- 
cess. Four other establishments are making arrangements to use the 
process, and the authorities in Sweden have pronounced in favour of the 
process. A large steel circular saw plate, exhibited by Mr. Bes- 
semer, was made by Mr. Gbranson, of Geffle, in Sweden, the ingot 
I)eing cast direct from the fluid metal, within fifteen minutes of its 
leaving the blast furnace.* 

* See a notice of the progress of the Bessemer process on tho Continent, in the 
Tear-Book of Fuettf 1959, pp. 83, 81. 
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That the proccea admitted of further improvement, and of a vast 
extension beyond its present limits, the author hK<l no doubt ; but 
those steps in advance would, he imagined, result chiefly from the 
experience gained in the daily oommerciai working of the process. 
Hitherto it had been brought into its present practical and com* 
meroial state, without recourse to any of tiie numerous inventions 
which were Hup|>08ed by the several authors to be esseutial to the 
success of the system ; but any real improvement that might bo 
brought forwarrl, would be cordially received and encouraged. 


THE STRENGTH OF WBOUGHT-IROM AND STEEL. 

The following condensed abstract of a first set of experiments, 
made by Messrs. Robert Napier and Sons, on the strength of 
Wrought'lron and Steel, was communicated to the British Associa- 
tion at the Abonleen meeting by Professor W. J. Macquom Ran- 
kine, C.E., LL.D., &c. Tlie experiments to which this abstract 
relates form the first set of a long series now in progress by Messm. 
Robert Nanier and Sons, the details being conducted by their assistant, 
Mr. Kirkaldy. The whole results are now in the course of being 
printed in extento, for publication in the TS'aruactions of tlie Jnstitu- 
fim of Engineers in Scotland. 

The present abstract is all that it has been found practicable to 
prepare in time for the meeting of the British Association, and, not- 
withstanding ita brevity and extreme condensation, it is believed 
that the results which it shows will be found of interest and import- 
ance. It gives the tenacity, and the ultimate extension, when on 
the point of being tom asunder, of the strongest and the weakest kinds 
of iron and steel from each of the districts mentioned. Each result 
is the mean of four experiments at least, and sometimes of many 
more. 

The detailed tables will show many more particulars, and especially 
the contraction of the bars in transverse area along their length 
generally, owing to ‘"‘drawing out,” and the still greater contraction 
at the point of fracture, llie experiments now complete were all 
made with loads applied gradually. Experiments on the effect of 
suddenly applied loads are in progress. 


Table A.— Isoir Bass. Ultimate 

Tenacity extension in 
iu lbs. per decimals 
8 q. inch, of length. 

Yorkshire : strongest 62886 ... 0*266 

„ weakest 60076 ... 0*205 

(forged) 66392 ... 0*202 

Stafibrdshire : strongest 62231 ... 0*223 

„ weakest 68716 ... 0*225 

West of Scotland : strongest 64796 ... 0*173 

,, ,, weakest 66655 ... 0*191 

Swem: strongest 48232 ... 0*264 

„ weakest 47866 ... 0*278 

Bussia: atrongest 66805 ... 0*163 

weakest 49664 ... 0*133 
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Ti.S];.x B.— Ibov Flatu. Ultimate 

Tenacity extension in 
in Ibe. per decimals 
aq . inch . of len^. 

Yorkshire: strongest lenjfthwise .... 66005 ... O' 141 

„ weakest lengthwiiM* 520«X) ... O'lSl 

,, strongest crosswise 60616 ... 0*093 

„ weakest crosswise 46221 ... 0*076 

Noth. — T he strongest lengthwise is the 
weakest crosswise, and vie* ctersd, 

Tadlb C.—Stbkl Bars. 

Steel for tools, rivets, Ac. : strongest . . . 132909 ... 0*064 

„ „ weakest . . . 101151 ... 0*108 

Steel for other purposes : strongest . . . 92016 ... 0*163 

„ ,, weakest .... 71486 ... 

Tab LX D.— SfxiL Platxs. 

Rtrongest lengthwise 04289 ...0*0571 

Weakest Ira gthwise 96604 ... 01986 

StrongedPbroaswise 96308 ... 0*0964 

Weakest crosswise 69016 ... 0*1964 


Noth. — T he strongest and weakest lengthwise are also re- 
spectively the strongest and weakest crosswise. 

CAST- 1 BON arches. 

At the Inxtitution of Civil Engineers has been read an ** Account 
of Experiments ujxjn EDiptical Cast-iron Ai'ches,” by Mr. T. F. 
Cliappe. 

These experiments were undertaken at tlie request of Mr. W. H. 
Barlow, M. Inst. C.E., for the purpose of ascertaining, practically, 
the safe load to which elliptical cast-iron arches might be su^ected, 
as well as the must economical distribution of the metal. The in- 
trados of the arches was, in all cases, a segment of an ellipse, in 
order to obtain the greatest headway at the haunches. The experi- 
ments were in each case conducted upon two ribs, phiced two feet 
apart from centre to centre, and resting ou cast-iron abutment pieces, 
keyed up tight against the springings. Diagonal stays and longitu- 
dinal struts were also introduced to prevent lateral motion. 

The first experiment was made upon a model, one- fourth the real 
size, of one arch of a bridge intended to be erected over the river 
Trent, near Newark. The (model) arch had a clear span of 14 feet 
6 inches, and a rise of 10 inches ; a camber of ^ of an inch being 
given in fixing the halves together. The sectional area of the arch 
at the crown was 2*43 inches— that of the curved rib near the 
springing two inches — about midway between the springing and the 
crown, 1'75 inch, and of the spaudril, 1*34 inch. The weight of 
each arch was 1 cwt. 2 qrs. 22 lbs. 

The other experiments were made upon a model, one-sixth the real 
size, of an arch erected over the Gloucester and Stonehouse and 
Great Western Railways, at Standish, six miles from Gloucester. 
The dimensions of the model were, span, 13 feet lOf in., and rise 
1 foot 10 im The sectional area, at the crown, was 1*25 inch, of the 
curved rib near the springing, 1*055 inch, about midway between 
the springing and the crown, 0*993 inch, about the middle of the 
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upper rib, 0*883 inch, and of the Hpandril, 0*57 mch. The weight 
of each arch wa« 3 qrs. 20 lbs. 

The following pressures were given as those to which the arches 
were subjected in these experiments : — 


i 

Ultimate 

Load. 


Presaure per square inch 
of Sectional Area. 

& 

H 

How diatributed. 

At Crown. 

At 

Smalleat 

Section. 


Tons. 

Cwt. 


I'ona. 

Tons. 

No. 1 

30 

10 

Unifarmly. 

8-62 

11-83 

>. 2 

18 

0 

Ditto. 

6-80 

8-68 

>» 3 

1 

12 


Partially removed 
from th(' haonebea. 

j 4-54 

6-72 

>. 4 

6 

0 

On one haunch. 

2*88 J 

2i)8 


*d 

12 

At Centre. 

2*93 ll 

3-70 

M 6 

3 

14 

Ditto. 

300 

8-86 


In the first experiment, the ultimate pressure was not reached. 
In the second and third experiments, one-luilf arch was out of line 
laterally, beyond what would be permitted in practice, and was 
wanting in that assistance which would have been afforded, in the 
number of ribs required for the width of a bridge, so that the ultimate 
pressures indicated were below what such arches might bo estimated 
to boar. This was also the case in the two last experiments, in which 
the castings were faulW, and the tests were such as were not likely 
to occur in practice. It was thought that cast-iron arches, of the 
form experimented upon, might safely be considered capable of 
bearing a pressure of between eight aiul ten tons per square inch of 
section. h>om the position of the fractures, it was believed that the 
spandrils were too weak in proportion to the size of tho arches. 

The communication was accompanied by several tables, showing 
tho deflections on the application of the different loads. 


LABQE IBON FORGINGS. 

Mb. K. Mallet has read to the Institution of Civil Engineers 
a paper “On the Coefficients of Elasticity and of Rupture, in 
Wrought-Iron, in relation to the volume of the metallic mass, its 
metallurgic treatment, and the axial direction of its constituent 
CiTstals.^’ 

Iron was formerly entirely worked under tilt-hammers ; the process 
of rolling was then introduced, and now, in consequence of modem 
engineering requirements, masses of iron, of considm-able magnitude, 
were produced by faggoting togetlier, under heavy forge hammers, 
from laige numbers either of bars, or slabs ground together. The 
masses were not, however, found to possess ultimate strength in 
proportion to the number of bars of which they were composeiGl ; in 
fact, it appeared that the strength of the mass became less in some 
proportion as the bulk became greater. This was admitted as a fact, 
but no one had hitherto attempted to show experimentally what 
function of the magnitude was the strengtli of a given kind of iron. 
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manufactured in a given inannor ; or how tlie same forgixl mass, 
when very large, differed in strength in different directions with 
reference to its form ; or how the mechanical part of the process of 
manufacture of the same iron affected its actual strength, eitlier as 
a rolled bar, or as a forged mass. 

Addressing himself to this investigation, the author dealt generally 
with three points of the inquiry — viz., 

Ist deg. What difference did *he same largo bars of nn wrought 
iron afford to forces of tension and of compression, when prepared 
by rolling, or by hammering under the steam-hammer ? 

2nd deg. How much weaker, per unit of sesetion, was the iron of 
very massive liammer forgings, than the original iron bars of which 
the mass was composed ? 

3rd deg. What was the average, or safe measure of strength, per 
unit of section, of the iron composing such very massive forgings, as 
compared with the acknowledged mean strength of good British 
bar iron ? 

(We have not space for the illustrative <letail8.) 

Hence was deduced the conclusion, that practically the iron of 
very heavy shafts, forge<l guns, huge cranks, and other similar 
masses, might bo expected to become j>ernianet)tly sot and crippled, 
at a trifle above 7 tons per square inch, and to give way by fracture, 
at about 15 tons per square inch by tension, and to completely loso 
form at pressures of from 15 to 18 tons per square inch. Therefore 
it followed that, allowing a deduction of one- half, as sanctioned by 
practice, from the elastic limits of tension and of pressure, for the 
margin of safety, the iron of such forged masses should not be trusted 
for impulsive strains exceeding about If ton per square inch of 
tension, and about 4^ tons per square inch of f»rcsRure, or for ])a8sive 
tensile strains of 3^ tons per square incli, or for passive pressure 
beyond 9 tons per square inch. 

The whole of the following evening meeting was devotetl to the 
discussion of the above important investigation. 


IMPROVED METALLIC SHIPS. 

Mb. J. Scott Russell, the builder of tho Oreal Faittem, has 
patented a novel kind of Metallic Ship, designed apparently to 
obviate the fouling to which the bottoms of iron vessels are subject. 
His invention consists in couHtructiug the framing of the ship of 
angle and other bars, made of yellow or Muntz’s metal ; and in 
plating the framing with sheets of a like metal ; and also in plating 
the frames of ships constructed of angle-iron, or other bars of iroji, 
with sheets of yellow or Muntz’s metal. The sheets of such yellow 
or Muntz’s met^ are to be fastened to each other and to the framing 
by rivets of the same metal The cutwaters also, and the stem and 
rudder |>osts, and other parts of the framing of ships and vessels, as 
well as the rudders, are to be by preference of Muntz’s or yellow 
metal. For these purposes it is beUeved that the best compound or 
alloy consists of al^ut 60 parts of the best copper, and 40 parts of 
the best spelter : but such proportions may be varied, as is well 
knowi, within moderate limits. “ It is preferred,” says Mr* 
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U, to construct the fmnie of a ship or vessel of the yellow 
riietal, and to coinhine therewith sheets of like metal ; but 1 have by 
experiment ascertained that the particular alloy of copper and zinc 
above mentioned, is so near iron in its electrical character, as not to 
act largely thereon when the two are placed in contact in sea water, 
and therefore that in constructing a ship or vessel, a frame of iron 
may advantageously l)e plated over with sheets of yellow or Muntz’s 
metal, whilst sheets of copper are wholly nnsuited for the purjiose.’* 
Mr. Russell, in his specihcatiou of the invention, further says : — 
** The frame of a vessel w hen of yellow or Muntz's melal, 1 construct 
of any convenient form, as when iron is employed, and employ a 
similar section of metal both in form and size The yellow or 
Muntz’s metal is brought to the section required by rolling, just as 
is the case with iron, and it is worked in a similar manner. Tlio 
etcrn|)osts and other parts, which in iron ships are forged, I prefer 
when yellow or Muntz’s metal is used t<> cast to form. The plating 
of yellow or Muntz’s metal 1 make of the same thickness as wdieii 
iron is used, and it is secured to the frame by rivets of 3 ’ellow or 
Muntz’s metal, wdiich are worked in a similar manner to iron rivets, 
but care should las taken not to heat the rivets too highly, and not 
to keep them heated longer than is necessary. When an iron franni 
is to be plated with yellow or Muntz’s metal, it is to be constructed 
as if an iron plating were to be employed, and the yellow or Muntz’s 
metal plates should be of a thickness such as is usual for plating 
ships with iron.” 


DITIDr>fa METALS BY ROTATION. 

A communication has been made to the Society of Civil Engineers 
of Paris, relative to a new method of oliUiuing Metiils iu a Finely- 
divided state by means of Rotation — in fact, in a manner similar to 
tliat which has been used for the production of small shot. In the 
present instance tho machinery employed consists of a disc of fire- 
clay mounted on a vortical axis, and made to revolve at the rate of 
2000 turns a minute. The metal is allowed to fall in a state of fusion 
upon this disc, and is thrown off in the form of powder, which is 
cold before it reaches the ground or receptacle. The jww'der of lead 
thus obtained is proposed to be used in the pi-oduction of masticot, 
or yellow oxide of lead ; for this purpose the powder is damped, and 
then heated to a moderate degree, when the surface of each atom at 
once becomes covered with the protoxide, which is i-eraoved by 
washing, and the process repeated. By the addition of acid, white 
lead may in like manner bo produced. An experiment was made 
with the apparatus upon iron, but that metal retained its heat too 
long to permit the division to take place dinring the time the molten 
metal remained in the air ; it Wivs suggested, however, that fine iron 
might be produced for special purposes by submitting it to tlie action 
of the machine, in order to disengage from it sulphur, phosphorus, 
and other foreign matters before moulding. The President of the 
Society objected that the rotatuig action of the foreign bodies con- 
tained in the iron could only be efiected at the cost of the combustion 



MECHANICAL AND USEFUL AJaiS. 


93 


of a portion of tlie iron itself, as f>ocurred in casting, and also, 
as he stated, happened in the case of Mr. Bessemer's apparatus. — 
Mechanics Mayazint. 

NEW MODE OF JOINING FIFES. 

Mr. Siemens has exhibited at the Institution of Civil Engineers 
a machine of his invention, manufactured by Messrs. Guest and 
Chrimes, for Joining lead and other Tipes by pressure only. The 
machine consisted of a strap of wrought-iron in the shape of the 
letter V, and of three dies, two of which were free to slide upon the 
inclined j>lanes, while the third was pressed down u|Km them by 
ineanM of a screw passing through a moveiible cross- head, embracing 
the sides of tlie open strap. The pipes to be joined were placed end 
t(» end, and a collar of lead was slipped over them. The collar was 
then placed between the three dies, and the pressure was applied, by 
means of a screw- key, until the annular beaiU or rings projecting 
from the intenial surface of the dies were imbedded into the lead collar. 
The machine was then removed, and a joint was foninxl, capable of 
resisting a hydraulic pressure of 1100 feet. The security of the joint 
was increased by coating the surfaces, previously to their being 
joined, with white or red lead. The advantages claimed for this 
method of joining lead or other pijies over the ordinary plumber’s 
joint, were the comparative facility and cheapness of execution, as 
the co.st of a joint of this description was said to be only about one- 
third or one- fourth that of the plumber’s joint. A machine of a 
similar description was also used for joining telegraphic line wires, a 
specimen of which was likewise exhibited by Mr. fclieraeui. 

SPIRAL DRIVING NAILS AND BOLTS. 

Mr. M. Wigret, of Exeter, has patented an invention, which ho 
calls the “ Patent improved Twisted or Spiral Fluted Driving 
Articles.” Nails made on this principle prevent starting, and are 
said to be readily driven or twisted out, and they require no hole to 
be previously made. The idea seems to be a decidedly good one. 
The driving of such fluted nails and bolts into wood, reminds one of 
the way in which the Armstrong holts are driven through the rifled 
interior of the cannon, only iu this case the rotation of the bolt is 
eflfected by the fluting of the bolt itself, and not by any rifling of holes 
in the wood. 


PILE-CUTTING MACHINERY. 

Mr, F. Preston and Mr. \V. McGregor have patented certain 
improvements, consisting— -1, in a mode of constructing the socket 
and ioint of the chisel-holder in combination with a spring applied 
to the tail of the chisel holder ; 2, in holding the chisel rigidly 
between the jaws of a vice or clamp forming the chisel-holder, the 
chisel being held in its place in the vice or clamp by a pin, key, or 
a cottar ; 3, in so constructing the cam for working the screw by 
which the table is moved, that after the table has been moved the 
necessary distance for cutting a fresh tooth, the action of the cam 
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imparls a slight forward prensure cm the t'lble until the blow of the 
hammer has l>ecrj given ; 4, in the application of a friction clip or 
brake to the screw by which the table is moved ; 5, in the applica- 
tion of a loose weiglit or weights to the top of the hammer ; 6, in 
supporting the chisel- holder in a slide, in order tlrat the chisel may 
be raised off the file in a line parallel to the cut. 

Measrs- (ireenwood and Batloy, of Leeds, have recently imported 
a patent Filo-cutting Machine from France. The file is placed upon 
a self-adjusting 1 * 0 ( 1 , capable of being turned in jiny direction, and 
the chisel or cutting instrument is fixed in a vertical slide, acted on 
by a spring, and giving about a thouBruicl blows per minute. The 
inacbine is under the control of the workman, and occu]»ies very 
little room ; it is said that it produces better files than can be made 
by hand lalK>ur, and will do ten or twelve times as much work as 
an ordinary skilled workman. The machine is already in operation 
in Fi'ance and Belgium. 

MANUFACTUUK OF CAPSULF-B. 

Mr. W. Ml’NRO has T)atented a new manufacture of Capsules 
and other metallic articles. He first prepares a sulphate of tin by 
placing 1 lb. of tin cut into thin strips in a bottle containing ‘2 
cuaris of water ; to this ho adds 2 lbs. of muiiatic acid. He tlien 
niters the same through Dutch filtering paper into a vessel capable 
of holding 6 gallons of water. When the solution of tin is fil- 
tere<), he adds to it Jis much soft water as will make, when mixed, 
S gallons of the solution. He then dissolves 28 ounces of common 
soda in 2 gallons of wann water, and pours it gently into the tin 
solution, when a white carbonate of tin will be precipitated. Ho 
then empties the vessel and w-ashes tiie carbonate of tin in water and 
filters it through cotton, so that it becomes a thick paste, which he 
returns to the vessel previously used and emptied, and by mixing 
with it 3 gallons of water he brings the solution of tin into a fine 
<jream-like condition. He theni takes 2 lbs. of sulphuric acid, di- 
luted in 2 gallons of water, and stirs the same into the previously 
prejiaied solution of tin, and thus a sulphate of tin will be pro- 
duced. liaving obtained the sulphate of tin he then places so much 
os may be reejuired of it in a trough of wood or stone of a galvanic 
battery. He tlien takes pieces of the same size of the tin and of the 
lead, well cleaned on the surface, and places them in the trough 
face to face, the tin to be on the cop])er wire and the lead on 
the zinc wire of the galvanic battery, by which means and by 
the action of the galvanic battery — using to create the force 1 
part of sulphuric acid to 14 parts of water —the lead will become 
-coated with tin to any thickness required, and the combined metal 
may thou be rolled doAvn to a suitable thinness by ordinary flattening 
rollers or other suitable means. The sheets so produced n\ay then 
be made into capsules, &c. — MecJiantes' Magazine, 

8TEEL BZLL- CASTING. 

Messrs, Natlok, Vickers, and Cu., of Millsanda, have lately 
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cagt the lar^eat Steel liell which has yet been produced in Slieifield. 
The bell, which was designed by Mr. Iloddewig, the engineer of the 
firm, is to be used as a hre-olariii bell in the city of San Francisco. 
A la^e iron vessel, plugged at the l>ottoni, says the hnlf- 

jicndcnty was placed in the pit, above the mould, to act os a funnel, 
and the molten steel was [>ourod into it from tlie crucibles. The 
moment that part of the process was finished, the plug was drawn 
from the bottom of the funnel by means of a cnine. The fiery 
liquid then ran into the mould in a oopious and uninterrupted stream, 
and the work of cjisting w as complete. When the metal was suffi- 
ciently co^)led to permit of an examination, it was found that all had 
gone right, and that the casting wj*s perfectly sound. The weight 
is 2 tons 12 cwt., or «j 824 lbs., and the dimensions are -Height, 
feet 8 inches ; diameter at the mouth, fi feet 2 inches , iliickuess at 
the sound-bow (where the clapper strikes), 4^ inches. Messrs. 
Naylor, Vickers, and Co. cast tlieir first bell in 1855, and have 
since turned out 1300. Steel is considerably chea|)er than “ bell- 
inctal,” and also stronger, so that a much sm^ler weight suffices for 
any re(|uired result, thus making the difference between the pricse of 
the two kinds of bells even greater than is repre8ente<i by the 
difference in the cost of material per weight. 


BBONZE DECIMAL COINAGE FOR CANADA. 

This new Coinage lias been completed at Her Majesty’s Mint, 
and is of a highly artistic character. The new Canadian oue coot is 
not only a representative of value, but of measure and weight. In 
value it is precisely the 100th part of the American dollar, or l-24th 
of the English shilling. Its weight is the 100th of a pound avoir- 
duftois, and its diameter is exactly, mathematically, 1 inch, or 
l-12tU of a foot. It is easy to see the value of these aiTaugemeuts. 
On many occasions the coins might be used in lieu of avoirdupois 
weights, or as substitutes for the carpenters’ rule and compasses, as 
well as for the circulating medium. Jt is perliaps the most scienti- 
fically contrived coinage, therefore, in existence. It is chaste in 
appearance, well engrav^, and, being much harder than copper, will 
wear well. Twenty tons of these unique coins have been despatched 
to Upper and Lower Canada. 

More than three millions of twenty, ten, and five cents, equal in 
weight and value to the French franc, half, and quarter-franc, had 
already been despatched. The bronze used is a mixture of copper, 
tin, and xinc — in the proportions of 1>5, 4, and 1— and this gives a 
metal harder and more durable tliao copi>er alone. The pieces are, 
in comparison with our own copper currency, thinner and larger in 
diameter. For instance, farthings are |ths of an inch in diameter, 
and there are D6 of them to the lb. avoirdupois ; but the Canadian 
one cents are just an inch across, and there are 100 of them to the 
lb. When it is considered, too, that they are current at the same 
value as the halfpenny, the economy of metal becomes at once appa- 
rent. The design of the obverse is chaste and pretty. Hot 
M ajesty’s portrait, with the legend, Victoria, IIegina Dri Gratia, 
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Canada, surrounded by an unduliiting wreath of maple leaves, 
coinpritieB it. The reviirse has a similar wreath, with the words, 

One Cent,” and the date, “ 1859,” in the centre. 

Meanwhile, there is little chance of the proximate adoption of 
decimal coinnge for England. Lord Overstone by objecting with all 
the might of his authority to the introduction of Ihe decimal system 
maybe said to have delayed improvement in this particular direction 
sine die. The Decimal C'oinage Commission has done much to en- 
lighten the j)t)blic as to the practiciihiUty of the decimal system of 
weights, meaKiires, and notation, but apjmrently much more remains 
to bo done. — Mcchanica' Ma*jazxnt. 

INTKNDKD NEW COITER Oil BRONZE COINAGE. 

It is known that the (Jovernment intend to issue a new Coinage 
of a Ilronze allov, to replace the existing copper coinage ; and we 
may now state tliat the arrangements have advanced so far that in 
Manchester there have been constructed the engines to drive the 
stamping presses to be used, and also the boilers needed for that 
purjjose. 'J’he engines and boilers have been made by Messrs. R. 
Ornierod and Sou, of the 8t. Ceorge’s Iron-Wiuks, Chester-road, 
llulme. I’he latter have already been forwarded to their destination, 
and the former will speedily follow. That tlestination is the W'orks 
of Messrs H. Heaton and Sons, of Rirnnnghain, who have, we are 
told, executed all the copper coins struck for this country for many 
years, and who also successfully competed for the execution of the 
new French currency issued by Napoleon HI. The pair of engines 
are uiK>n an iinpr(»vcd direct action ]>iinciple, and of SO-horse 
}H)wer ; some patented arrangements of Mr. \V. B. Johnson (who is 
connected with Messrs. Ormerod’s establishment) being introduced. 
The frames are vertical instead of horizontal ; it being supposed that 
strength and s(»ine other advantages are thus gained. The cylinders 
are of 20 inches diameter, the stroke being 4 feet. The fly-wheel 
has a diameter of 18 feet and w'eighs Vd tons ; and the engines being 
intended to make from 3G to 40 revolutions a minute, the wheel 
will be speeded to 60 revolutions. The power will be given off from 
the axle, close to the fly-wheel, so that little or no checking strain 
should fall upon the engines. But as the metal to be used for the 
new coinage will be very much hartler than copper, and as in striking 
coins from the latter metal the resistance will sometimes check, and 
even stop, tlie machinery, there have been special appliances added 
to these engines, which, l)y means of levers, will enable wheels to 
be slipped and the engines in effect thrown out of gear, while 
other levers will enable the working arrangement to be grail ually 
and easily restored. The engine.s are beautifully finished. The two 
boilers are each 25 feet long and 5 feet 6 inches in diameter ; with 
a 2 feet 9 inch circular flue, fitted for firing at each end, so as to 
secure more rapid production of steam, and an almost con)plete 
burning of smoke. The steam pressure is to be 60 lb. It is esti- 
mated that two or three years, at least, will be needed for getting in 
and replenishing the existing copper coinage . — Manchater Ouarman^ 
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In the Strchanicx' Magazine have appeared tcveral valuable pajKirs 
ii]>on the works at Her Majesty’s Mint. From one of these communica- 
tions we learn that the mechanical resources of the Mint, although ex- 
erted to an unprecedented extent lately, are found <iuite inadequate to 
supply theconstiint demand for money made upon thatestahlishment ; 
and that, consci^uently, an addition to the inotivo power employed 
has been made. A new steam-engine of 40 horse-power hjvs Iwen 
erected t(> drive the laminating machinery. Since the year 1810, 
when the first coin was struck in the existing Mint, an engine of 30 
horse power, supplied by Boulton and Watt, gave motion to this 
branch of the coining machinery ; but, as has been said, the pressure 
for money is now so great that this very creditable Hj)ecinien of early 
engineering is not equal to the task imposed upon it. The new 
engine was eontrsictea for by Messrs. Hall, of Hartford, and is on 
the combined high and low jiressure principle. It is j)lace<l sidt? by 
side with its predecessor. The unitetl p<>wer of the steam-engines 
employed in the cash department is 60 horses, reckoning tluit of 
the new money-maker. 

BRONZE statue-casting. 

A STATUE of the late Felix Mendelssohn Bartholdy has been cast 
in bronze for the Sacred Harmonic Society, by Messrs. Robinson 
and Cottam, of Pimlico, by thfs method |>eculiar to their establish- 
ment ; for, while it used to bo the practice to cast large statues 
piecemeal, by an improved plan they are now cast entire, Tlie 
preparations consisted of a large iron case, bound and riveted to- 
gether, and built on the floor, of such dimensions as to allow the 
reception of the full length figure in a horizontal position. Immense 
furnaces charged with metal were heated, and at a given signal an 
opening was made, and the liquid fire poured in one vast stream 
into a large iron cauldron, into which tlje contents of tw'o other 
cauldrons from other funiaccs were poured, to fiuiu the required 
comjKisition of metal. This cauldron of mixed metal, containing 
nearly two tons, was then raised by machinery, and when imme- 
diately over tlie mould it was tilted into a large receiver, communi- 
cating with the mould beneath. A wheel was then turned, and 
imm^iately. there w’as a gurgling and gushing of the flaming liquid 
through about fifty chauneU, conveying it simultaneously to every 
part of tlie figure beneath. After the lapse of a few minutes the 
workmen commenced knocking away the .framework and black 
mould ; but a day or two elapsed before the statue was completely 
cleared. The quantity of metal used in the statue is about a ton 
and a half ; it will stand eight feet high, and will be elevated on a 
granite pedestal. It has been proposed to place this statue in the 
mall of St. James's Park, a site which, in our opinion, should be 
reserved for memorials which are strictly of national chai^ter. 


TRUE ACTION OP HEAT-DIFFU8EB8.” 

Mr. Arthur A. Tatlok, of Marseilles, has communicated 
to the British Association the following paper : — Mr. Wje 



98 


YEAK-BOOK OF FACTS. 


Williamii and otherH have found that an incrcxwed effect wes pro- 
duced by the fuel burnt in Bteain-boUcrrt ■when what have In-en 
called Hoat-Dillupors were placed in the tubea or flues. 'i'he 
apparatus in (|ucHtion consint.s generally of metallic bands or 
ribands twisted into spirals or bent in the direction of their lengtli 
into aigzng forms, and placed in the tubes or flues, tlie professed 
object of this addition beipg to break up or disturb the current of 
heated gases passing through the tubes, and to cause every portion 
of the gases to inij)iiige on the heating surfsiccB. The cause given 
for the increased eliect produced being, that when a current of 
heated gases ])a8Hes througii a tube under ordimu'y circumstances, 
only the exterior portions of the columns come in contact with the 
sides of the tube, and that in thus disturbing the current by obstacles 
to its direct course, a mure perfect contact of the gases with the 
aurfaces is jiroduced. The question which I wish to raise is, whether 
this is the true explanation of the effect produced l>y diffusers, 
deflecting bridges, &c. 1 think it can hardly bo admitted that each 

molecule of a gas ])aHsing through a tul)e follows a course parallel 
with the axis, for tlioae in contact with the sides of the tube will bo 
BO impeded by friction as to liave a inucli slow'cr m(*tion than those 
in the centre, just as in a river the current near the banks is less 
rapid than that in tlie middle of the stream ; and, that as in the 
river, flo in the tube, a series of eddies will be formed, tending to 
bring all portions of the gas in contact with the sides of the tube. 
This peculiar motion of gases in a tube may very clearly be observed 
in the smoke issuing from the funnel of a steamer, the smoke re- 
taining the eddying motion which it had in the funnel for some time 
after leaving it. 

These considerations led mo to consider the mere disturbance of 
the currents as inadequate to expUuii the increiised evaporation ob- 
served, and to attribute it to a very different cause. G:i8es do not 
radiate the heat which they contain, so that the only mode in which 
a gas can communicate its heat to a surface is by contact or con- 
nexion. This is in the present practice the only mode in which 
those heating surface^ of a boiler which are not exposed to the 
radiation of the fire or flame, can abstract heat from the products of 
oombustion ; but if in a flue or tube a solid body be introduced, it 
will become heated by contact with the gases, and will radiate the 
heat thus received to the sides of the flue. Now these diffusers, &c., 
exactly fulfil these conditions, and I, therefore, attribute their effect 
inainly, if not entirely, to the function w’hich they must fulfil in 
absorbing heat from the gases by contact, and then radiating thia 
heMbt to the sides of the tubes or flues, and 1 think it will be admitted 
that the amount of heat thus conveyed to the water may be very 
important, when it is considered that the temperature of the gases 
in the tubM of a boiler at 5 in. or C in. from the fire-box tube- plates is 
about $00 d€^. Fall., and that these radiators will consequently 
have a temperature of several hundred degrees above that of Uio 
•oifaoes in contact with the water in the boiler, and that a very 
active radiation must consequently take place from one to the other. 
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This principle once established, the inodes of application in practice 
are, of course, endless, and I will only mention that I do not see any 
adraritage in making these i-atliating Hurfaces of such a form as to 
inijMjde the draught, especially in the case of marine l)oiler8, but 
would rather choose the form which would give the greatest amount 
of radiating surface, anti offered the least imj)ediment to the free 
{>a«sage of the products of combustion through tlie tubes, Perha)>s 
as etfective a form as an y for placing in the tubes of boilers would bo 
a simple straight band of metal, or a wider band l>ent in the direc- 
tion of its breadth, at an angle of 60". In the case of marine 
boilers, they should ho made so as to draw out easily, to enable the 
tubes to be swept. The economy of these “Heat-Diffusers” is thus 
illustrated ; — UjM^n the 9500 miles of British railway there are now 
em[»loycd more than 50(t0 locomotives, perfonning an annual mileage 
of upwanls of 90,000,000. The fuel consumed by these engines may 
be taken as equal to 1,500,000 tons of coke; and this quantity of 
fuel may be valued at 1,200,000/. The introduction of heat-diffuseni 
in the above number of locomotive boilers would effect an annual 
saving of 400,000/., and involve no alteration in any of the existing 
arrangements. 


HOT-BLA8T OVENS POU IRON FURNACES. 

Mr. H. Marten, of Wolverhampton, has read to the Institution 
of Mechanical Engineers a paper * * On the Construction of Hot- 
Blast Ovens for Iron Furnaces,” commencing with the origination 
and early development of the idea of hot bl^t by Mr. Neilson, of 
Glasgow, thirty years ago, and giving a description of the principal 
modifications and iinju’ovements that have been successively effected 
in the construction of liot- blast ovens. To remedy the defects still 
experienced, after many modifications, from expansion of the pipes, 
the round form of oven was then contrived ; it has the fire-grate in 
the Centro, and was surrounded by a circular main pipe, divided by 
a diaphnigin all round into an outer and inner portion, on the top of 
which were placed a number of uj)right heating-pipes, each consist- 
ing of two pipes cast in one piece, and communicating with each 
other at the U>p, one leg of the j)ipo opening into the outer division 
of the main, and the other into the inner : the two sockets of each 
pipe being close together, and cast all in one piece, were thus freed 
from the injurious effects of expansion experienced in the previous 
arched pipes. The blast passed up one half and down toe other 
half of each pipe ; and the top of the oven was built in a dome 
shape, so as to reverberate the heat from the fire upon the pipes. 
These round ovens have since been elongated into an oval form, to 
contain a greater number of heating pipes ; and a central core of 
fire-brick has been added, filling up the vacant space in the centre 
of the oven, bringing the heat into closer contact with the pipes 
arranged round the sides of the oven, and acting also as a regiilator 
of the temperature of the blast, by absorbing any excess of heat 
from irregulurity of firing, and giving it out again on any diminution 
of temperature. Hot- blast ovens on this construction, with some 
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further improvcmentH in the arrangements for cleaning out without 
Btoppingt have now boon in constant work for some time at Mr. 
Marten’s works, and have proved Uioroughly satisfactory' ; being tiuito 
free from any trouble, either from expansion or burning of the pi^>e8, 
or from leakage at the joints ; the blast is inaintaintxl unifonnly at 
a temperature of abemt 800'* Fahrenheit, producing an important 
increase in tlie yield of the iron furnace. — McdLanics' Mayazine. 

IMPROVED OAS RAKING OVENS. 

To prevent the injury to pastry, &c., from smoke and soot, com- 
plained of in reference to some of the modes of }3aking by Gas, a 
new mventioa lias been patented by Mr. S. Harrison, of Clare- 
rnarket, in which the gas circulates with the smoke through the 
flue, in a serpentine direction, round closed ovens or compartments, 
two, three, or more of these being jdaceii over ejich other, and sepa- 
rated by the winding flue ; implanted in which latter is a gas jet for 
each compartment or oven, consuming the smoke from below, and 
Bending its own to the next above, the remanent vapours Imving 
their exit at the top, so tliat no ]>ortion of them can have access to 
the articles in the several compartments ; nor, indeed, can any one 
kind of these be tainted by the emanations from others in a dif- 
ferent compartment or oven. The jets are seen to through side 
openings, with valves or doors, and the oven boxes have doors 
closing them in front of the stove. If only one oven be required, a 
single burner suffices, or if two, one for each, and so on. The heat 
is wholly confined to tlie stove, and so economized, that very 
little gas, it is said, will heat the whole. — Builder^ No. 844. 


GAS- LIGHTING. 

The process for generating Illuminating Gas has been greatly eco- 
nomised by M. Isoard, who has described to the British Association his 
New Mode of obtaining such Gas by means of Super-heated Steam 
and any Hydro-carbon ; the process being carried out without the 
use of coal, but with the use of some resinous substance, such as 
tar. The mode is stated to be so economical tliat an apparatus of 
three-horse power would be able to light the city of Aberdeen, and 
the price is considerably cheaper than the gas in ordinary use. 


THE FLUE PEDESTAL. 

Under this title Mr. C. J. Richardson, the architect, has pro- 
viaionaily registered an invention for abating smoke in house 
chimneys. He proposes to wash the smoke by means of jets of 
water : it could be applied to every flue in a house, and the soot 
from the whole of them carried down to the drain. Of course this 
is aided by a new system of flues : unluckily, however, the quantity 
of water required is so great that it will prevent the application of 
the flue pedestal for this purpose to more than one or two flues in 
a building ; but there is another service it performs, apart from its 
abating smoke, for which he expects it will be extensively used, and 
was not at first foreseen. F^ly one-half of the heat from our 
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iloniestic fires paases up the flues, and is lost in the atroosphen.* ; 
whereas, the flue pedestal retains the greatest portion of this lost 
lieat. Thus, placed in one of the upper rooms of a house, it becomes 
a hot-water jiedestal, supplies warm water to the room, and mode- 
rately warms it by means of the fires in the lower parts or floors 
of the buildings, &c. — Builder^ No. 830. 

SUPPLY OP COAL. 

M. BE Carnal, one of the greatest owners of coal mines in 
Prussia, in a statistical work on coal digging, states that the quan- 
tity of Coal dug in 1857 amounted to 125,000,000 tons, a mass 
which piled up 6 feet high, would cover a geographical square mile. 
The lands from which the coal is procured may be estimated at 
8000 H(juare miles, and the mean depth of the beds of coal at abouc 
31 feet. The mass of coal then known to exist would form a cube 
of 10 miles. If we comj»are this enormous bulk of coal with the 
quantity annually consumed, we may confidently aflSrm that there 
is enough to last for 30, 000 years. The calculation of 31 feet for 
the mean deptli of the beds is perhaps too low, for the coal fields of 
liicge extend 55 feet, those of Staffordshire to 151 feet, and those of 
Ruhr to 134 feet. The coal dug in 1857 amounted in value to 
37,500. 000^. sterling, a sum far beyond that realized by the digging 
of the precious metals. In England same calculations have been 
made with regard to tlie yield of coal in our own country, according 
to which the coal fields of Great Britain yield 63,000,000 tons of 
coal per year, A better idea of the immen*,!# commerce of England 
could not be formed than by stating the fact that at Manchester and 
its environs a motive steam power equal to 1,200,000 horses is con- 
stantly maintained, to support which there are consumed 30,000 
tons of coal per day, or 9,500,000 a year. In the manufacture of 
salt alone about 3000 tons are consumed per day, or 950,000 a year. 
The Transatlantic steamers from Liverpool and other ports con- 
sume 70,000 tons per year, and the manufacture of gas absorbs 
10,000,000 tons per year. Tlie export of coal from England 
reached in 1858, 6,078,000 tons. It is estimated that England 
alone could furnish enough coal for the consumption of the whole 
of Europe for 4000 years. 

GAS LIGHTED BT ELECTRICITY. 

Two “sun-lights,” each containing 75 burners, have been 
placed immediately under the ceiling in the centre of the Music- 
hall, in the Edinburgh University, — the ceiling being 40 feet in 
width, and 50 feet from the floor. These burners have been suc- 
cessfully lit by an application of the electric current. The galvanic 
battery is pla^d in tlie cellar, and from it positive and negative 
wires are carried up the side of the hall and along the ceiling, to 
immediately over the burners. Then it is coiled round the poles of 
an electro-magnet, to the keeper of which are attached a couple of 
wires bearing a platina wire. On the current of electricity being 
established at the battery, the platina wire, placed within an inch ^ 
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the btirner, becomo* red-hot, and the gas being Simultaneously 
turned on, the whole 75 lights, which are closely contiguous, imme- 
diately flash into flame. The electric current is then arrested, and 
the electro- magnet ceasing to be a magnet, its keeper, witli the 
wires attached, falls 3 inches below tlio flame, so drawing down 
the platina w ire out of the way of the flame of the gas. Lighting 
by electricity is by no moans an unprecedenUjd novelty. 

WATER OAH. 

Another, and it is said, successful, attempt at the production of 
Gas from Water for illuminating purposes, has been patented by M. 
Oillard, C. E., of Paris. He brings sujier-heated steam in contact 
with the decomposing material, and when the gas is produced it is 
purified by passing through hydrate of lime, either alone or mixed 
with carbonate of soda. The steam is super-heated by i)a«8iiig 
through tubes embedded in the brickwork of tlie furnace ; and 
arrangements are made for the ejection of the steam ujs>n the de- 
composing material in such a manner that this latter shall he kept 
oqualiy heated. To iinjiaii, luminousness to the hydrogen flame M. 
Gillard employs platinum wicks or wirework, or by preference 
wicks of any alloy of platinum and iridium. The inventor can im- 
part to his gas, which is without .any smell, any odour that might 
l»e required. Tlie light is described as very brilliant. We quote 
these details from the Builder, a journal which records, with great 
regularity, the progress of gas-lighting. 

THE SAFETY M.VTCH.* 

It will bo seen by referring to the statistics of London fires during 
the year 1858, given in the Mechanir$ Magazine of the 4th of 
March, 1859, that out of the 1114 fires forming the total of serious 
conflagrations, the following proportion was occasioned by the 
usual contrivances for procuring flame, viz : — 


Clrildren playing with luoifers 12 

Lucifer matchi‘8 acculontolly ignited .... 7 

,, ,, making 3 

„ „ carcleas use of 17 


39 

In tho first of these instances the sacrifice of life and wholesale 
destruction of property were traced principally to tlie fact of 
children inserting lucifer matches into various nooks and crevices, 
where an accidental concussiou hatl produced their ignition. The 
next in the series of ensuidties are accidents resulting from the 
Budd^ ignition of boxes or bundles of phosphornied matches. The 
neoesaity aa well as tho possibility of removing tlie fatal cause of 
these accidents has long been felt ; and by the following contrivance 
such ocourrenoes, which hitherto have led to so many terrible disas- 
ters, may bo completely obviated, lias invention, which has reached 
us from France, consists of a match which cannot ignite by friction 
• See Hochstaetter’s Safe Matches,** Tt ir-Book ofFacUt 1859, p. 60, 
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'witii ordinary substauccs, l>ut which bursts) into flame when struck. 
uj>on a cheniically-prepared substance, owing to the peculiar action 
occurring between the two bodies which are tiius brought into con* 
tact. Without the prepared strip, the matches be struck or 

trodden upon without the possibility of ignition. Tlie advantage 
of having these articles tipped with a material which is not in- 
flammable per »c is soiflciently obvious, and we doubt not will re* 
commend the Safety Match ” not only to careful housewives, but 
to the owncr^j of large establishments where the ordinary “lucifers” 
are now usecl, and, are afraid, often left carelessly about. The 
cost of the Safety Match ” is scarcely more than that of its less 
trustworthy predecessor. It is to be had of Mr. Twinberrow, 
chemist, 2 Edward- street, Portraan -square, who is the sole agent 
in this country tor the article . — Mtchanici Magazine. 

The repute<i inventor of the Lucifer Match died during th^ past 
year in Stockton, aged 78. The Gateshead Observer adds to this 
announcement ; — In the year 1852 (August), correcting the history 
of ‘matches’ in tlie ‘Jurors’ lleports’ (Great Exhibition), we stated, 
our authority, tliat ‘A quarttT of a century ago, Mr. John 
Walker, of Stockton- upon-Tees, then (as now) carrying on the busi- 
nesH of chemist and druggist in Unit town, was preparing some light- 
ing mixture for his own use. By the accidental friction on the hearth 
of a match dipped in the mixture, a light was obtained. Tlie hint 
was n(»t thrown away. Mr. Walker commenced the sale of friction- 
matches. This was in April, 1827.’ Br. Faraday, it is said, first 
brought the discovery into general notice.” 


SIGNAL LIGHTS. 

Mr. Ferdinand Silas has experimented with his invention at 
Illackwall, before a number of official and other persons, with great 
success. The experiments commenced at six o’clock, when a numberof 
tlie floating lights, attached to lines, were cast into the Thames from the 
pier. On floating to the surface, the phosphoric substance of which 
they are conqKised suddenly burst into a blaze of light, and was only 
extinguished by being dragged under the water. The apparatus in- 
tended for the telegraphic light resembles a moderator table-lamp. 
This was placed on the jetty near the water’s edge, and was operated 
upon by the inventor. In spite of the opaque fog, which completely 
enshrouded the river from bank to bank, the strong glare of the 
phosphoric light penetrated fur some considerable distance, and was 
gratefully acknowledged by several boatmen, who would otherwise 
have Imd great difficulty in making the pier. Similar experiments 
w’ere entered into in the presence of Admiral Gordon and tho 
Brethren of Trinity House, together with the officers of the ex- 
ploring ship Fox. It was then pronounced that the invention 
was extremely suitable for all the purposes above named, but tliey 
could not recommend the apparatus as applicable for lighthouses. 

Mr. W. H. Ward, of Auburn, United States of America, has ex- 
hibited in Woolwich Dockyard his patent invention for transmitting 
nK ->.s«igoiJ, and carrying on corresi>oadence of any length from ship to 
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whip, becalmed, or Bailing within telenoopic sight of each other on the 
ocean, with equal facility to that of the electric telegraph on land. 
One of the instruinents was erected at either end of a long enoioBod 
lobby adjoining the dockyard factory, when a leri^thened test of mes- 
sages and replies wan satisfactorily carried out. The experiment was 
extremely interesting and conclusive as to the merits of the apparatus, 
the result of which was pi'omptly transmitted to Lord (clarence Paget, 
by special direction of Con)modore Orummond to that effect, the in- 
vention having been pronounced one of the most important of the kind 
hitherto produced, and likely to be product! vuof immense benefit to tho 
entire naval and merchantservice afloat. The weight of tho instrument, 
which is of the simjdest construction, does not appear to exceed 14 lb. 
It rejiresonts the form of a cross, exhibiting five alphabetically marked 
latnps, which are worked by a process resembling the keys or notes of 
a piano slowly depreHsed, and at the termination of each sentence the 
lights arc clouded. As regards the working of the instrument, the prin- 
cipal officers of the Fisyavd who attended the experiments affirme<l 
without hesitation that any boy of Her Majesty’s fleet could obtaii> 
a poifect mastery of the system by two evenings’ study. — Times. 

Mr. Kobson, of the Ammunition Laboratory, East Greenwich, 
has also in conjunction witli Mr. Simon Holland, Admindty drafts- 
man, invented a new system of military and naval signals. 


MA.TOR FITZMAURICK’S NEW LIGHT. 

The Hon. Major has cxliibited his newly-discovered Light in tho 
Penrhyn Slate Quarry, near Bangor, with great succesa. Tlie first 
experijnent vvjis conducted in a deej) and long tunnel. The aj)})aratu8, 
which is quite portable, was placed at one end of the tunnel. The 
liglit productn] from this was steady, })iire, and so surprisingly 
brilliant that it completely illuminated the whole length of the 
tunnel, and rendered a written paper distinctly legible at a distance 
of 1100 yards. Tiie apparatus was next brouglit into the open quarry. 
Here also the results were most extraordinary. Tlie numerous stepa 
of the quarry, some even at a distance of 800 and 000 yards, were as 
clearly seen as in daylight. This light is applicable to a variety of 
purposes. The colours of furniture, dresses, &c., are rendered 
unusually vivid, and ])hotographfl can be taken in 10 seconds. It 
is free from injurious fumes, and consequently does not affect paint, 
gilding, or articles of delicate colour. It is also easily manufactured 
and very cheap. A liglit equal to that of 30 candles can be produced 
at a cost of one halfpenny an hour. 


NEW LIGHT. 

This new Light has been exhibited with great effect in the Crystal 
Palace at Sydenham. The light is obtaiued by a single jet of 
medium size and is found to be equivalent to 40 Argand or 80 
fish-tail burners, each consuming five cubic feet per hour, or to 400 
wax candles of four to the pound. With respect to tlie important 
question of expense, it was stated that the cost of maintaining the 
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light was considerably less than any other known light, in the follow- 
ing pro]»ortion; — Oxyhydrogen lime light, Id. per hour; coal gas, id. ; 
argand oil, ITxf. ; wax candle, COd. per hour. The larger portion of 
the transept of the Crystal Palace was illuminated by the now light, 
concentrated in a large disk, and its illustrative power was convoyed 
in a column of distinct rays to the spectator at the further end of the 
palace. The light was steady, brilliant, and diffusive. It is renre- 
seiited to he peculiarly adapted for coast lights, steamers, sailing 
vessels, railways, signals, bridges, wharfs, churches, factories, public 
rooms, squares, large and important thoroughfares. A very impor- 
tant application of the light is its adaptation to the mining service, 
by which the safety of the miner will be effectually secur^ by tho 
enclosure of the liglit, and its supply w'ith oxygen gas, witliout tho 
necessity for direct communication with the surrounding atmosphere. 

The new light is obtained by projecting a jet of oxygen and 
hydrogen, or oxygen and carhuretted hydrogen gases combined, 
upon a surface of lime, and so regulating tho supply and protecting 
the lime from crumbling away as to insure, with perfect continuity, 
a maximum brilliancy of intensity and continuity. For several years 
hack the ingenuity of inventors has been directed to the discovery of 
a mode of lighting more economical, more convenient, «and more 
jiowerful than that which we now possess by moans of tho generation 
of light from coal. The electric light, which has been frequently 
exhibited in London, was tho nearest approach to a mode of lighting 
calculated to 8uj>er«ede the existing means of producing light from 
coal ; but, though admitted to be extremely powerful, it was deficient 
in that steadineas, continuity, diffusiveness, and economy which could 
alone render it available for the practical purposes of life. 

EXTUACTINd COCOA-NUT OIL. 

Mr. S. Perkes has patented certain improvements in machinery 
for Extracting Oil from tho Cocoa-nut, and other vegetable matters. 
Here the coprah is reduced into a pulp by a rotating rasp made up 
of ciroul.'ir saws, and such pulp is continuously fed on to an endless 
table or chain, which is reticulate, or maile with suitable passages 
through for the passage of the oil. This endless chain or table is 
supported by several rollers on its under side, and the pulp of coprah 
is on to the same at the upj>er end of the machine, there being 
suitable mats or fabrics of cocoa-nut fibre, &c., on the under and 
upper surface of the vegetable matters so fed on to the endless table, 
which is arranged by preference in the form of an inclined plane from 
the upper to the low’er end of the machine. Tho part of the endless 
chain or table for the time out of action passes under the supporting 
rollers, and there are trays under the supporting rollers to receive 
and conduct off the oil to suitable receivers. The endless chain or 
table in its movement over the supporting rollers passes under a 
number of pressing rollers, there being one such roller over each 
supporting roller. The first or uppermost pressing roller is at the 
greatest distance above the table or endless chain, so as to offer com- 
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paratively little pressure to the vegetable matters on the table, and 
the rollers in succession are set nearer and nearer to the endless table 
or chain, by which as the table or chain progresses, the matters 
thereon become subjected to greater and greater pressure. The 
rollers are made hollow so as to be heated by any suitable hot fluid 
or otherwise, and in some cases the pressing surfaces of the rollers 
4ire of glam. In order to separate the fluid oils from foreign matters, 
oentrifugal machines are employed . — Mtckaniai Magazine. 


MODE OF PROTECTINO TIMBER FROM FIRE. 

A PAPER, by Mr. F. A. Abel, has been communicated by Dr. 
Cleghorn to the Botanical Society of lEdinburgh. After men- 
tioning various methods which have been adopted to render wood 
less combustible, by saturating it witli solutions of phosphate of 
HfHla, and muriate or sulphate of alumina and chloride of calcium, the 
author remarks that all tliat can be reasonably expected from the 
most eflicient protective coating or impregnating material is — 1. 
That it should considerably retard the ignition of wood exposed for 
some length of tinie to the effects of a high temperature, or of burning 
matter in its immediate vicinity. 2. Tliat if the vapours which the 
wood emits by continued exposure to heat become ignited, the 
flames thus produced shall not readily affect the fibre of the wood, 
and shall cease almost directly on the removal of the wood from the 
source of heat. 3. That the prepared surfaces of w^ood when in 
actual contact with burning unprepared wood shall have little 
tendency to ignite, and thus cause the Are U) spr^d. The plan 
proposed is to impregnate wood with silicate of soda, and to coat its 
surface with a silicate. Tlio impregnating of the wood is effected by 
j)utting it in a solution of the silicate. The surface of the wood is 
then washed over with a somewhat diluted solution of the silicate of 
soila. Aitor an interval of at least two hours, a coating of thick 
limewAsh is applied over the silicate ; and finally, on the following 
day, a strong solution of the silicate is applied over all In this way 
a protective covering is given to the wood. Tlio process may be used 
with benefit in the case of timber employed for wooden huts. 

FIRE-PROOF COMPOSITION TO RESIST FIRE FOR FIVE HOURS. 

Dissolve, in cold water, as much pearlash as it is capable of 
holding in solution, and wa^ or daub with it all the boards, wains- 
coting, timber, &.c. Then diluting the same liquid with a little 
water, add to it such a portion of fine yellow clay as will make the 
mixture the same consistence as commofl paint : stir in a small 
quantity of paperhauger’s flour paste to combine botli the other 
substances. Give three coats of this mixture. When dry, apply 
the following mixture : — Put into a pot equal quantities of finely 
pulverised iron filings, brickdust, and ashes ; pour over them size or 
glue water ; set the whole near a fire, and when warm stir them well 
together. With this liquid composition, or size, give one coat; and 
•on its getting dry, give it a second coat It resists fire for five 
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hoars, and prevents the wood from ever bursting into flames. It 
resists the i-avages of fire, so as only to be reduced to coals or 
embers, without spreading the conflagration by additional flames ; 
by which five clear hours are gained in removing valuable etFocts to 
a place of safety, as well as rescuing the lives of all the family from 
danger. Furniture, chain, tables, &c., particularly staircases, may 
lie so protected. Twenty pounds of finely sifted yellow clay, a 
pound anfl a half of flour for making the paste, and one pound of 
pearlash, arc sufficient to prepare ^a square rood of deal boards. — 
Ji adder. 


A NEW riKE-KSCAPR. 

Mr. John Ottionon, of 59, High-street, Bloomsbury, hjis pro- 
visionally registered a new Fire-Escape, which consists of a metal 
cradle or basket, to be retained within a balcony screen at a window, 
and slung by means of a chain or rope, passing over pulleys aud a 
miniature crane, and running through the hou.se, either to the back 
jjreinises, or from floor to floor, to a heavy counter-balance weight to 
which it is fastened. Another chain or rope is attached to the 
bottom of the basket, in order to be thrown into the street, to enable 
those present to aid in cither pulling down the basket, swerving it 
to some other window, or keeping it off ])rojection8. Except when 
in use, the escape is hooked to the balcony, and the chains are kept 
in the bottom of the basket. How the counter- balance is disposed 
of, ready for action, however, does not appear from the 8i)ecification ; 
but of course it can readily be kept slung with a })ortion of the chain 
atfiiched, the junction with the escape portion being easily effected 
uair the e8ca{>e itself. — Builder. 

MILITARy COOKERY. 

In the Year-Book of Pacts, 1858, p. 101, w’e describe^! Capt. 
Gnint’s successful plans for the application of heat to Cookery for 
the Army on an extensive scale. In August l;wt, some interesting 
proofs of the efficiency of the apparatus were shown upon Dartford 
Heath by the Royal Artillery, who had pnjceeded thither from 
Woolwich garrison. Under the new system of cooking on the road, 
the exercise of marching out in lieu of parade and field drilla is now 
readily adopted, and it has been issued iis one of the garrison regu- 
lations, to take }>lace one day in each week, the weather permitting, 
in order to inure the men to the fatigues of a campaign, and to 
familiarize them with the new method of preparing their rations on 
the road. The ambulatory cooking waggons having been previously 
prepared under the superintendence of Capt. Grant, the fires were 
kindled, and the process of cooking commenced with the march. 
They arrived at Dartford at a quarter past twelve, preceded by the 
rt'giraental baud, and immediately began to pitch their tents in 
preparation for dinner and rest. The travelling kitchens were drawn 
up in an appropriate spot, and the process of “serving up,” without 
tlie necessity of delay, immediately commenced in the same manner 
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as in a permanent kitclien. Lady Bacres and other ladies were 
present, and partook of some of the souj), drawn from the general 
cauldron, wliicli was pronounced excellent. Gen. Bacres expressed 
his opinion of the apparatus in the most eulogistic terms, and the 
whole body of officers, as well as a number of visitors jiresent, who 
were enabled to exercise their judgment, pronounced, without hesi- 
tation, that the merits of the invention were incontestably proved. 
The quantity of wood consumed wiis shown to Ixi one-tenth of the 
ordinary amount allowed by Govemment — namely, 150 lbs. in lieu 
of 1500 lbs., the ordinary consumption. Capt. Grant, who is a 
retired officer of the Loyal Artillery, actuated by a j)hilanthropic 
desire of benefiting the soldier, has passed many years of anxious 
study in jierfecting his various cooking apparatus, the merits of 
which have been at length tardily acknowledged. Several of the 
pontoon cooking kettles were also in use upon the above occasion on 
the heath. The tlinners supplied were ready to serve out in an hour 
and a half after the fires were lighted, and water was boiled in six 
minutes and a-half. An improvement has been effected in this 
method, by adopting a longer trench, and thereby affonling a more 
available current of air to keep up the fires. The trenches were 16 
feet long for the 10- inch ketles, 15 inches wide, and 16 inches deep. 
The three feet kettles contain 27 gallons, and with 10 kettles dinners 
have been cooked for 1000 men. Some of the kettles were served by 
temporary turf chimneys, in which case the trenches were 1 8 feet long. 


NEW COOKING APPARATUS. 

A Bublin correspondent of the JiuUder (an architect), thus de- 
scribes a Pntenteil Apparatus of Mr. Radley, of Dublin. It will 
roast, boil, bake, stew, fry, and steam, it is said, all at the same 
time, with considerably less fuel than is now’ required for the best 
constructed range hitherto used, and in a much shorter space of time. 
The construction is described as being simple, and not liable to get 
out of order. It has an enclosed jack for roasting, which is made to 
rotate with the smoke cun'ent of the fire, spring weight, or steam (or 
it can be worked by the hand), the principle being self-acting. The 
boiler can steam large quantities of vegetables, &c., and at the same 
time heat several gaUons of water. 


EXPLOSIONS IN POWDER-MILLS. 

Mr. F. 0. Ward has laid before the Manchester Philosophical 
Society his plan for diminishing the liability of Powder-Mills to 
Explosion, and referred to a correspondence between himself and Dr, 
Faraday on the subject. The plan in question consists in supply- 
ing, to those portions of powder-mills in which the jK)wder is 
treated dry, an atmosphere incapable of supporting combustion — 
preferably carbonic acid gas — so as to obviate the danger of ex- 
plosion 80 far as it arises from chances of ignition ah extra, as by 
the spark from a workman’s pipe, of which an example was cited. 
The danger of explosions from the liberation of oxygen from the 
powder itself, by friction or otherwise, would, of course, remain ; but 
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tills, the author inclines to believe, is a less frequent cause of explo- 
sion than ignition ab eyira^ occasioned by the carelessness of wi>rk- 
men, rendered indifferent to risk by long habit, and emboldened 
by impunity. l)r. Faraday, in his cuiuments on this plan, approves 
it as adapted to cut off one class of risks, so to remove the 
jKiint of danger further off, and also as not likely to deteriorate the 
quality of the powder immersed in the protective atmosphere. Ho 
points out, however, as a source ,of danger usually unsuspected, 
the ]>oaHibility of the ignition of the gunpowder dust which collects 
on the beams of powder-n)ills, and by which, ho believes, explosions 
may be originated, as w^ell as by the heating of the grains actually 
under trituration in the mill. Mr. Wanl, in reply to Dr. Faraday, 
recognises the partial nature of tl)C security afforded by tlie proposed 
plan, but lays stress on the fact tliat it appears adapted to eliminate 
all the risks of the manufacture except those which arc inherent in 
the nature of the material openited on, and therefore essentially in- 
curable. 


GUTTA PKRCHA. 

We gather from the Antiiud Ke|>ort of the Society of Arts that 
the Gutta Percha Committee has met several times, and is carrying 
out systematically its experiments.* Tlie Committee have had under 
their consideration the prtqierties of the substance called Pau- 
chontee,” an Indian gum, alluded to in the Council’s Kej)ort of last 
year as the produce of a tree of the same genus as that from which 
the true gutta percha is produced. This substance has been care- 
fully analysed and experimented upon, and a report as to its nature 
and proiwrties has been sent, as requested, to the Indian Govern- 
ment. For this Re|K)rt, and the experiments and analyses, the So- 
ciety are indebted to Mr. Dugald Campbell, one of the members of 
the Committee. From this document it appears that at the ordinary 
temperature it is hard and brittle, but upon the addition of heat, 
such as that caused by friction in a mortar, it becomes sticky and 
viscid, and when once this condition is reached, it does not after the 
lapse of several days assume its original consistence. When boiled 
with water, it becomes of a reddish-brown colour, rendering the 
water turbid and slightly saponaceous. Experiments were made 
with a view to compare the properties of the gum with those of 
gutta percha. For this purpose, the comportment of each, when 
brought into contact with various chemical re-agents in simil^ con- 
ditions, was particularly noticed, and the results are shown in a 
table accompanying the report. With some of the te-agents, the 
behaviour of the gum is precisely similar to that of the gutta percha, 
while with others only a slight similarity is to be observed. Both 
seem to be nearly soluble in fuming nitric acid, while ordinary nitric 
acid and dilute nitric acid produce a similar re-action on both. In 
no one case can there be said to be a decided difference. Further 
experiments were made by dissolving similar quantities of gutta 


For the announcement, see the Year-Book o/FacU, 1869, p, 68. 
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pcroliA and gum in equal portions of naphtha and turpentine re- 
spectively, and after pouring the solutions from the sediment, allow- 
ing them to evaporate at the ordinary temperature of the atmo- 
sphere. After standing to evaporate the solvent, the gutta ^lercha 
in each case had returned to its original condition, while the gum 
was soft and sticky, except when submitted to a considerable de- 
gree of cold, when it became brittle and friable as at first. From 
these results it will be seen that the gum alone could not be used 
for similar purposos to which gutta percha is applied. Experiments 
were n)a<le in order to ascertain bow far the gum could be mixed 
with gutta porcha witliout interfering to any great extent wdth the 
properties of the latter ; and mixtures were made containing 6, 10, 
iJO, 30, 40, 50, ()0, and 70 per cent, of the gum and gutta percha. 
From an examination of these mixtures it would apj^ear that from 
20 to 30 |>er cent, of the gum may be added to the gutta percha 
without any material difference being notice<l in the mixture to the 
gutta j»ercha alone. But it is necessary to observe that these mix- 
tures have not l)cen put to the test of sunlight, air, &c., which are 
known to decay gutta percha more or less, according to the nature 
of the gutta percha (gutta percha not being a perfectly definite sub- 
stance) and the time it may be exposed, as their application may 
have to extend over some years before a result could be obtained of 
any value. 


COVERINGS FOR FLOORS. 

The production of a good, durable, and clieap covering for floors, 
embracing the advantages of softneiis and elasticity, has long been 
sought for. Carpets, whetlier of Brussels or Kidderminster, are ex- 
pensive, and soon show signs of wear, besides which they are not 
adapted for halls, oflicos, or public buildings. To meet tliis want a 
composition called Kamptulicon has been extensively introduced in 
churches and other places, but after trial has been discarded as use- 
less, on account of its extreme brittleness — or, perhaps, ** thortnas'* 
would be a better terra — as after it has been down for some time it 
breaks or crumbles, on being taken up, very much like oat-cake. 
This may be a defect that possibly in time might be overcome by 
experimenting with the composition of which it is made, though 
xnost likely the result would be a hard compound. We have ma^e 
theae remarks to introduce a very beautiful invention especially de- 
si|pied for the pur];>ose8 in question. The patentee is Mr. Dunn, of 
Messrs. Charles Goodyear and Co. (the inventor of the vuloanixation 
of indiar rubber), for combining a mixture of cork, cotton, wool, and 
other fibrous materials of any colours and fineness with india-rubber, 
and spreading them upon a canvas, cotton, or woollen back, which 
is then subjected to a process by which the carpet in embryo can be 
embossed, either plain or in colour^ the result being a material of 
great permanence and beauty. — Buiidei\ 


VEGETABLE LEATHER. 

Thib artificial substitute for real leather is manufactured by 
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Mcmpb. Spill and Co., on Stopney Green. Its face and general cha- 
racter resembles tiio natural product so closely, that it is only by 
actual examination that the difference can l>e determined. Tliisis 
more particularly the case in tliat descriptitm which is made for 
book-binding, the covering of library- tables, and like purposes. 
Amongst other advantages it ]>08808S08 over leather proper, is that 
liowcver thin the imitation is, it will not tear without considerable 
force is exercised ; it resists all damp, and moisture may be left 
upon it for any period without injury ; conse(iuently, it does not 
smldeii or cockle, is always dry, and its polisli is rather increased 
tlian diminished by friction. To scratch or raise its surface with 
the nail, or by contact with any ordinary substince, will not abrade 
it ; and enough will have been said to justify its entering the list 
agtiiust an article of daily use, which has of late years boon deemed 
far from sufficient for the denmnd, and has consequently Hsen in 
price to tlie manifest loss and injury of every class of the commu- 
nity. VVe believe that the largest entire piece of real leather that 
can be cut from a bullock’s hide is not more than 7 feet by 5 , and 
tliis includes the stomach and other inferior parts. Vegetable lea- 
ther, on the contrary, is now produced 60 yards in length and 
yards wide, every portion being of e<^uAl aiid of any required thick- 
ness, and the smallest portion is convertible. Caoutchouc and 
na|>Ltha are used in its manufacture, but by a process known to- 
the senior of the firm, who is himself an accomplished chemist, all 
odour is removed from the napbtlia, and the smell of vegetable 
leather is rendered thereby less in strength, if anything, than that 
of leatlier. The principal objects to which it is at present applied, 
are carriage and horse aprons, antigropolo, soldiers’ belts, buckets 
which pack flat, harness of every description, book-binding, Ac. 
For the latter, its toughness, washable quality, and resistance to 
stains, render it remarkably fitted. Its thickness, which may be 
carried to any extent, is obtained by additional backings of linen, 
Ac., cement^ with caoutchouc, and its strength is marvellous, while 
it is but one- third the price of leather. — Meckanim' Magazirie, 


A SELF-8UPP0BT1NG BRACKET. 

£vkry onb knows how the principle of atmospheric pressure ia 
illustrated by a toy called a sucker, which boys make with a bit of 
wet leather and a string passed through its centre : the principle has 
been applied in sax analogous manner as the means of fixing a 
piece of metal in a moment to a wall, a celling, or the glass of a 
window. ** Lavater's Patent Pneumatic Bracket” is a short brass 
tubs, haying at one end sockets in which may be inserted any sort 
of light frame, branches, or hooks, and terminating at the other 
extremity in a trumpet-like expansion, which is cove^ with a disc 
of india-rubber. To the centre of this disc is attached a smaller one 
cf metal, which can be drawn within the tube by a screw prooeediiig 
from a cap that fits over the smaller end of the tube. When the 
screw is relaxed the india-rubber disc is fiat. Apply it then to the 
wall after moisietimg it with the breath, tarn the screw, and the 
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metrtUic di«c, roccdinj; from tlie surface of the and carrying the 
c*entral portion of the india-rubber with it, will create a vacuum 
capable of sustaining a weight proportioned to tljc superficial area of 
the trumpct-liko expansion. ^Mic bracket may bo detached in a 
moment, and will leave no mark, it is said, wliere it has been. By 
means of a similar contrivance any number of brass rods may bo 
attached to tljc glass in a shop window without breakage. — Builder ^ 
No. 851. 


SECURING C’EILTNGS. 

A PATENT has been taken out for securing the plastering of 
Ceilings and Walls. Tli€‘ object is to cause the first layer of plaster 
to adhere as finnly to the Laths as the soeond layer does to the first ; 
and for tljat purpose it consists in apjilying to the joists or grooves, 
or to a ceiling of boards, laths having inclined edges forming an 
angle with the horizontal plane of the floor, to which the mortar is 
to be applied, and spread on in the usual manner, so that the 
tongues of morbvr wliich pass between the interstices of tlie laths 
form an angle with the horizontal plane of the floor, and overlap the 
topi, and aiX5 clinclied thereto, whereby the mortar is held and pre- 
vented from falling. — Builder, No, 835. 


ABERDEEN GRANITE. 

At the late Meeting of the British Association at Aberdeen was 
read a “ Description of the Granite Quarries of Al)erdeen and Kin- 
cjurdineshire,’' by Mr. A. Gibb. The working of the quarries in 
Abenieen commenced 250 years ago ; but little j>rogre88 was made 
for 100 years. The houses in Aberdeen were constructed princi- 
pally of wood till 1741, when a fire taking place, the town council 
ordained that the fronte of the bouses should be of stone or brick. 
In 1764 granite was recommended for paving the streets of London, 
and was used for Waterloo Bridge in 1817, and subsequently for the 
•docks at Slieemess and London Bridge, lliere are upwards of 20 
quarries supplying the different varieties of granite : the blue, the 
red or Peterhead granite, the light red, soft grey, and white. The 
granite, for the most part, lies in irregular masses in the quarries, 
And generally of columnar structure. The quarrying is principally 
carried on by blasting. The drainage of the quarries is chiefly ac- 
complished by means of siphons of lead-pipe, from 1 to 2 or 3 inches 
in diameter. The author suggests the use of a locomotive engine 
on rails for drainage purposes, as well as for crane and lifting work. 
The quarries are not worked to any great depth, though the l^st and 
largest masses are found at the lower deptlis ; and proper mechani- 
cal contrivances for working deeper might be used with advantage. 
With reference to the durability of the granite, there appears no 
appreciable decay ; on the oldest specimens of several hundred years 
tlie tool-marks are as sharp and fresh as at first. The tools used in 
dressing the granite for a long period were hammers, picks, and 
axes only ; but in 1820 steel chisels were introduced, which eflected 
a conaiderable improvement. Machinery was tried for dressing, but 
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it failed, being in the form of a planing machine, the granite requir- 
ing a tliatinct blow to separate the parts. The number of workmen 
employed in the quarries is al)out 500 daily, and the number of 
horses about 50. About 50,000 tons are quarried annually, of 
which aljout 00,000 are exported ; and the export is iucreiwing at 
the rate of 500 tons annually. 


WATER-GLASS AND ITS APPLICATIONS. 

An important Rejjort on this useful agent has been translated 
and printed for private circulation, at the insUinco f>f His Royal 
Highness the Prince Consort, as President of the Society of Arts ; 
but, we regret *to add, that in this document the chiiina of a British 
inventor to priority have been entirely ignored. The inventor is 
Mr. Frederick Ransome, who writes ; — 

“The articles upon the subject of Water-glass, by Dr. Fuchs, which 
have recently appeared, and the Report of the Commission of the 
French Government on the exf)eriments of Professor Kuhlmann, would 
lead to the conclusion that the important subject of Silicilication and 
the various applications of soluble glass are cotn])aratively unknown 
in this country, the more so as no reference whatever is made, either 
in the Report, or the articles in question, to English discoveries and 
manufactures dependent upon the same principles. 

“ As the inventor and patentee of various processes, in every respect 
analogous and almost identical with those suggested in the articles 
alluded to — as having, during the last fifteen years, occupied inysolf 
exclusively in modifying and improving the manufacture, and apply- 
ing successfully on a large scale the soluble glass to various useful 
purposes previously unknown in this country, I may be allowed to 
claim attention to the groat injustice of bringing so prondnently 
forward ;is a novelty the history and insults of experiments conducted 
by foreign chemists in the manufacture and use of a material for 
which 7 received the Telford medal of the Jiustitution of CwU 
Engineers in 1843 ; a prize medal from the Jury of the Great Exhibir 
tiou ill 1851 ; and which 1 have been manufacturing at the rate of 
many tons per week at my own works, and more lately at those 
of the Patent Silicious Stone Company at Ipswich. 

“My own attention was first directed to the subject in the year 
1344, when carrying out a series of experiments with a view to the 
production of an artificial stone suitable for grinding, building, and 
ornamental purposes, which should possess all the advantages, and 
be free from many of the defects of the natural stones hitherto 
in use. 

“ I was not at that time aware of the memoirs published l)y Dr. 
Fuchs, in Kastner’s Archiv for 1825 ; nor of the further researches 
cither by him or Professor Kuhlmann ; nor have I yet learned that 
either of those gentlemen attempted, or even contemplated, the 
manufacture of stone by such process ; but, on the other hand, I 
may be allowed to state that I secured a patent in France for this 
very process in the year 1845. 

“ In the year 1845, 1 obtained letters patent in England, Scotland, 
H 
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and Ireland, for the application of a soluble silicate for combining 
small coal into blockjs, and for preserving wood from fire and 
decay. 

^* In the year LSr;!, and still without any knowledge of the work 
done by Dr. FucIih or Profes.sor Kuhlmaon,’^ I invented a process for 
‘preparing ox idc.s and carbonates of le-otl or zinc, ’ and ‘carbonates 
or sulphates of barytes with solublo silica,’ cither with or without 
being ‘mixed with colouring or other matter,’ and enrolled a 
provisional specification, intending to complete the patent for the 
same, but owing to an attack of illness, I was j)revented from 
obtaining this jirotection. 

“ In the year 1855, I claimed and obtained a patent for further 
improvements in the manufacture of artificial stone ; and lastly, in 
185fl, I invented and ])atento(l a process for preserving natural or 
artificial stone and other building materials, and in rendering them 
less liable to decay. 

“The application of this process, which I also patented in France, 
in March, 1857, has, in every instance in which 1 have operated, 
been attended with the most satisfactory results ; decay has been 
prevented in the softest and most friable stones, and where dis- 
integration had commenced prior to its use, this has been at once 
arrested, and the same stones rendered perfectly hard and durable.** 

At the late meeting of the British Association, Mr. Ransome de- 
acribed more in detail the value of the above applications in the monu- 
fketure of artificial stone, and in the preservation of natural stone, 
Ac., from decay. 

The latter process consists not merely in the application of a soluble 
silicate, as described and adopted by Professor Kuhlmann and others 
on the Continent, and which Mr. Ransome stated be found to be 
utterly ineffective in this country, being liable to removal by rain 
or even by the humidity of the atmosphere — but consists, first, in 
treating the stone, &c., with a solution of silicate of potash or soda, 
and aftemords with a solution of chlonde of calcium, or chloride 
of magnesia ; by which means a double silicate, or silicate of lime, 
or silicate of magnesia, is immediately formed in the pores and 
structures of the stone, &c., which double silicate possesses the most 
indestructible and most strongly cohesive properties, enveloping 
every particle of the stone with which it comes in contact, producing 
an extraordinary amount of hardness, and hermetically sealing all 
the pores with an indestructible mineral precipitate, without in 
the slightest degree destroying the natural characteristics of the 
•tone.t 

Every impartiid person must regret that “the French Govern- 
ment Comraiseion” should have prevailed upon the Society of Arts 
to sanction the circulation of a document which inflicts such a 
wrong upon one of the Society's most active and intelligent members. 
In the At}i,en(txL)i\ considerableatteution has been paid to this subject, 

♦ See Journal of ike Society qfArte^ No. 3^*8. 
t See a paper on M. Kuhluiann’s invention m the Year-Iiook qf FactSt 1859, 
p. 65. 



MKCIIANICAL AND USEFUL AET8. 115 

And tho rospectire claims of the methods of M. Kuhlmann and Mr. 
llanMome, with the following results : — 

We have taken some trouble (nays the Afkentrum, No. 1071) to inquire bow 
far M. Kfiblmann'h process lor preaeniug atone bv the simple application of tho 
aoluble silicate or * water-gloM/ on the surface of buildings already erected, is 
successful. 

“ We hear tliat not only at the Houses of Parliament in this count rr, but that 
also in Paris, in those portions of the Louvre and Notre Dame which were cx- 
wrimented upon with the water-class, the result Ime be»*n inelHeient and unsatis- 
factory. Tho hardening of the Ulni by the action of the atmo«>here, although a 
possible result if time and circumstances are favouralilc, has fmled in practice, 
owing in part to the facility with which the waler-gluas or silicate is removed by 
the moisture. 

“ Mr. Ransome’s process consists in the application of a solution of muriate of 
lime, which immediately enters into combination with the silica of the water- 
glass, and forms silicate of lime — a iierfectly tenacious, insoluble, and indestruc- 
tible substance, whicli completely fills up all the interstices and pores of the 
atone, 4,0., rendering it impermeable and non-absi»rbcnt. 

“Tlic great desideratum, unquestionably, has be<*ulo find some means of ren- 
dering stone impermeable, without the intrcKluction of oily or fatty matter ; or, 
in otfisr words, by means of some substance that cannot l>e decomposed or in- 
jured by exposure either to the oxygen of the air, or to any of those vapour* so 
cominoidy' mixed with the air in large cities or in manufa<‘turing districts. 

Mr. Runsome’s idea, of fixing a coat of silicate of lime, by taking advantage of 
the double decomposition that takes place when chloride of calcium comes in 
contact with silicate of soda or potash, both dissolved in water, seems to have 
settled the question. Tho diseove^ has not had so long a test as may be con- 
sidered desirable before pronouncing on its merits. There is reason to be satis- 
fied So far as we have gone. 

*' The comparison of those parts of the Houses of Parliament treated in this 
way, or the iJaptist Chapel at Bloomsbury, or other buildings submitted to the 
process, with any of those specimens of stone treated either by M. Kohlmann't 
or other process, will show any observer how much the advantage is in favour of 
the more scientific, and at the some time simple method. 

“We have often alluded to the progress made with this'material, and find that 
our oonvictiou ofits value is streni^ened as time goes on. It will be interesting to 
watch the application of the preserving process to the buildings in Paris and 
elsewhere, where the simple solution of the soluble glass has been found to fail ; 
and we understand, that not onlv is this about to be done, but that M. Dumas 
has already lent the sanction of his great name to the soundnesa of the chemical 
question involved therein." 

DRY CLAY BRICK AND TILE MACHINEBT. 

At the Iloyal Agricultural Society’s late nhow at Warwick, there 
was exhibited by Mr. H. Chaiuberlaiu, amachiue patented by MesBrs. 
Bradley and Craven, by means of which Bricks, it is said, can bo 
made from perfectly Dry Clay, so that when moulded, they can be 
taken direct to the kiln to be burnt. Mr. Chamberlain says ; — 

“ Brick-making has been hitherto carried on daring a limited season of some six 
months in each year, or daring the long days, os the bricks could not be dried 
in the winter, and {frost would bitally destroy them. The result of such a sys- 
tem presses very hard ujpon the brick lab<jurer, who only finds full employment 
for ouu-half hia time. Again, a large stock of bricks is obliged to be made, to 
meet the demands for the winter months, and if trade is not very flourish- 
ing the manufacturer has to hold them, or sell them at a great sacrifice. On the 
other hand, it often occurs that works are serioosly delayed in the spring, from 
the make of the previous year l>eing exhausted, and no further supply can b« 
obtained until the new bncks of the current season are ready for use. The dry 
clay machines meet these emergencies, for all they require i-s a shed in which the 
clay may be stored as it is raisiS from the earth, a niachine-honse, and kilns. If 
the clay-shed holds sufficient material for a month or six weeks’ cousumptioM 
^ H 2 
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the worki can he kept on unintcrmptedly during tbe whole year, giving constant 
employment to the labourer, and enabling the manul’acturer to meet any de- 
mand. In diHtriclH ol‘ the country where coalfi are cheap, the bricks are dried on 
Hues throughout the winter ; or where my improved bricK-workB are ereebHl, they 
are dried, noth in winter and summer, by the waste heat of the burning kilns. 
In the use of flues tlu' consumption of fuel is considerable for this purpose, and 
therefore grestly increases the cost of manufacture. The suvitig of labour in 
making the lirieks of dry clay is immense. When made in a plastic state, the 
clay must he tempered and worked, at great labour, into a perfectly homoge- 
neous mass, and after manufacturing the bricks they have to oe spread on dry- 
ing-fl«><jrs, <tr walliui on drying ground, to evaporate the v\ater that it has taken 
HO much trouhh' to tlioroughly mix and work into it. As the drying ground for 
a largo worU is nce(*BBarilv extensive, the lahotir of the several removals must 
entail a costly process, while on the dry-clay making nothing more is necessary 
than to throw tlie rough earth into the maohine, when il is delivered out a perfect 
brick for reinoA al to the kiln at once for burning. In nractiee it is found ad- 
visahli' with strong clays to use a portion of sand with tne earth, the same ns in 
plastic clay inamifaeture. The pressure can be regulated to anything desired, 
BO that bneks can bi‘ made of the densest description for engineering jiurposea, 
<»r they may lie made of as open a texture as the hand-made brick, by giving less 
pressure, and the addition <»f sand to the ela>'. 

"For flre-hriek making these maohtnes are particularly adapted, and in case 
of existing works that have proper grinding-mills, the machine only is xtecea- 


MANURING CKOrs. 

There Las been coiiimunicated to the British Association a Re- 
port on Field Kxperiincnts on the Essential Manuring Constituents 
of Cultivated Crops,” by Professor Voelckcr. These researches, 
which extended over a period of four years, had special reference 
to the turnip- crops. Dr. Voelcker described the plan upon which 
these experiments wore undertaken, and mentioned the results which 
were obtained. AinonKst other points of interest to the agricul- 
turist, it may he noticed, as the result of four yeare’ ex}>enence in 
the growth of turnips under particular conditions, — 1. That ferti- 
lizers destitute of phosjihoric acid do not increase the yield of this 
crop. 2. That jdiospliate of lime applied to the soil in the shape of 
soluble phosphate (superjibosphate) increases this croj) in an espe- 
cial manner, and that the practical value of artificial manures for 
root-crops chiefly depends on tlio relative amount of available phos- 
phates which they contain. Thus it was shown that 8 cwt. of super- 
phosphate per acre produced as large an increase of turnips as 15 
tons of farm yard manure. 3. That ammoniacal salts and nitro- 
geuized constituents yielding ammonia on decomposition, have no 
benefloial effect upon turnips, but rather the reverse. 4. That animo- 
niaoal salts applied alone do not promote, Jis maintained erroneously, 
the luxuriant devclojmient of leave.s ; but that they produce this 
effect to a certain extent when salts of ammonia are apiilied to the 
land in conjunction wdtli the mineral constituents found in the a-shes 
of turnips. The Report likewise states that numerous analyses of 
turnips have been made, from which it appears that the more nutri- 
tious and least riponed roots invariably contain less nitrogen than 
half-ripened roots, or turnips of low feei^ing qujilities. In the latter, 
the proportion of nitrogen was found in several instances two totwo- 
aud-a-half times as high as in roots distinguished for tlieir good 
feeding qualities. 
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Similar experiment#! upon wheat «howe<l that nitrogonizefl ammo* 
niacjd nuitters, which proved inofficaciouw in i-elation to turnips, 
increase the yield of com and straw very materiidly, and that 
the incre.vse of wdieat was largest when the ammoniacal constituents 
were associated with mineral matters. 

THE FORCES FSED IN AfJUICULTURE. 

^lu. J. C. MoiiTON has read to the Society of Arts an able prac- 
tical paper on this subject, in which he remarks: — 

Agriculture is experiencing the truth tiiught in the history of all 
other manufactures — that machinery is, in the long run, the best 
friend of the Ial»ourer. This truth is tiuight even more impressively 
by a review of agriculture generally, than it is by the case of any 
individual farm. Here are we, twenty-one millions of people, pro- 
ducers and consumers, living in this island, on a great farm, winch 
w'c may, by the help of such statistics us we possess, describe as 
nearly 19,000,000 arable acres, and probably nearly as much grass, 
employing as farm labour, in door and out, about 95U,000 men and 
12 o,(KK» women, besides 300,000 latls and 70,000 girls, or averaging 
them by tbeir probable wages, as has been done before, let us say 
e(jual in all to 1,150,000 men, or one to every 17 acres of arable, 
and nearly as much pjisture. We feed and use some 1,500,000 liorses, 
of wbicti probably 800,000 are strictly for farm }>urpoHeH. Wc are 
annually inventing and manufacturing labour-saving machines at an 
extraordinary rate, and every yeju* at least 10,000 horses are added to 
the agricultural steam-power of the country, certainly displacing both 
animals and men to some extent. We have taken the fhiil out of 
the hand of the labourer, and the reaping-hook is going ; on many a 
farm he no longer walks between the handles of the plough — he no 
longer sows the seed — be does but a portion of the hoeing and the har- 
vesting — and yet, so far from being able to dispense with his assis- 
tance, he is more in demand than ever. 

Within the past ten years upw’ards of 40,000 horse power has been 
added to the forces useil in agriculture in steam alone. If I may 
single out Messrs. Clayton and Shuttleworth of Lincoln, Garrett of 
Saxmundhain, Hornsby of Grantham, Kansonie of Ipswich, and 
Tuxford of Boston, they alone arc furnishing 10,000 horse power 
annually to the farmer. Messrs. Tuxford, among the first to start 
the locoinoUve agricultural steam-engine, inform me that for the 
earliest suggestion of it they are indebted to Mr. John Morton, of 
Gloucestershire, then agent to the late Earl of Ducie, who twenty 
years ago recommended them to put these little engines uj>on wheels, 
thus foreseeing the fitness of these powers made locomotive to the 
circumstances of English agriculture. Messrs, llansome, of Ipswich, 
were, I believe, the earliest to receive the commendations and the 
prizes of the Agricultural Society of England for their engines, and 
now the leatling manufacturers of them, Messrs. Clayton, of Lincoln, 
send ont ten of them each week, or 4000 horse power per annum. 

Of reapers, again, since 1851, Burgess and Key have sold upwards 
of 1900 of their improved M'Cormack's reaper, of which 77 X were 
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sold in 1858 ,* and th^y now hold four timefi as many orders as they 
did twelve months ago. Crosskilla havo sold 500 of Bell’s reaper, 
and 800 of Hussey’s ; Messrs. Bray have sold 800 of their improved 
Hussey's reaper ; Messrs. Garrett have sold 000 of Hussey’s ; 250 
of Wood’s clever little reaper were sold in 1868 ; and tlie Cutliberts, 
of Bedale, who have just begun the manufacture of their equ.'dly 
clever machine, sold 100 before last harvest, and could have sold 
four times as many. In all, probably 4000 reaping machines were 
at work last harvest, capable of cutting more in a day than 40,000 
labouring men. and yet there never was such a harvest as tlie last 
for the difficulty of procuring harvest men. Notwitlistanding all 
tliis addition to the forces and tho machinery of agriculture, more 
labourers than ever ore required, and as more labourers are not 
forthcoming, wages rise. Thus the increase of steam-engines and 
machines need create no fear for the agricultural labourer. 

If fears and lamentations have any place at all, it is in behalf of 
tho musters rather than of their men. The labouring force in agri- 
culture is better paid than it used to be. 

Tens of thousands of acres have been this autumn ploughed or 
worked by steam. 

That the services of tho labourer will more and more require the 
combination of skill with mere force, and that a larger number of 
well-qualified men is l>cing, and will be, needed, seems plain. I'hat 
liorse power will be displaced by steam at least two-fifths, I believe : 
and, as there are now at least 800,000 horses used upon our farms, 
there is scope enough for many years to como for all our agricultural 
mechanics. 

The grand result will, no doubt, bo a continual increase of produce 
and fertility. 

botdell’8 and brat's traction engines. 

The capabilities of this admirable Road Locomotive have been 
tested in Hyde Park, previous to the engine and its train of waggons 
being despatched to Bombay, in accordance with the wish of the 
Secretary of State for India. The engine, though less compact than 
that known as Bray’s patent, is nevertheless as beautiful a machine, 
perfectly under control even for the sharpe-st turnings of ordinary 
streets, and easy botli in ascent and descent of steep inclines. Both 
patents ai*e fitted wuth the peculiar mechanism over the driving wheel 
which forms an endless tramway. In the engine of Boydell this end- 
less rail acted with the most perfect satisfaction, quite bearing out 
what has been before 8tate<i, that the engine could not only tiavel 
over the worst roads, but that tlie roadway itself is actually im- 
proved by the equal and broad compression of the rails. I’hough 
nominally of 12 horse power, the boilers yield steam for an indicator 
of more than double their amount, and the engine can with ease 
draw from 60 to 70 tons along ordinary turnpike re ads at the 
rate of four miles per hour. Attached to the machine were five 
powerful waggons specially made for the puiqiooe by Crosskiil, and 
all of which, by removing a pin or pivot from between the two leading 
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wbecb, are enabled to follow every turn of the engine witli a serpent- 
like movement which gives the utmost freedom aud flexibility to the 
whole convoy. More than once the whole train turned in less than 
haii its length, and that, too, in passing over grass and uneven 
ground. The indentation made by the passage of the wheels was no 
more than would have been made by an ordinary coal waggon. 160 
soldiers of the Guards were in attendance and rode in the waggons, 
and with this load the whole train was taken easily across the level 
parts of the Park at the rate of six miles an hour. The results of the 
trials were in the highest degree satisfactory, and seem to leave no 
doubt whatever that over the rough roads of India during the 
summer season, when the rivers are dry, the engines will be of the 
utmost service in faciliUiting the transmission of merchandize. For 
military purposes, such as getting up guns and siege stores, an 
engine of the kind would prove an invaluable auxiliary. 

One of Bray’s Traction Engines, denominated the ** steam horse,** 
manufactured by Mr. Taylor, of Birkenhead, for special use to super- 
sede the employment of teams of horses in the removal of timl>er and 
other materials, ordered by tlie Board of Admiralty for service in 
the dockyard, Woolwich, Ima been tested at various rates of speed, 
and driven repeatedly round, forming a circle of about sixty feet in 
circumference. It afterwards proceeded along the principal thorough- 
fare of the yard at a speed of eight or ten miles per hour, and was 
subsequently hande<l over to the authorities. The engine, unlike 
any former one, is fitted with carriage springs to reduce the amount 
of friction, which would otherwise be considerable, from the effect of 
the stony and uneven roads over which it is destined to travel. 


NEW PLOTTING SCALE FOB BDBVEYINO LAND. 

Mb. J. G. Austin has explained at the Institution of Civil Engi- 
neers a “ Double Off-set Plotting Scale,” for the use of civil 
engineers, land surveyors, &c. The invention was described to consist 
in the projection of the line upon which the plotting was to be per- 
formed, at a distance from the edge of the scale, by means of the 
** station pointers,” so as to admit the smallest off-set Ijeing plotted 
on either side of the scale. The instrument was readily affixed to 
the paper and board, by placing the “ station pointers” upon the 
line to be plotted upon, keeping the scale in use always on the left 
hand, and the lower pointer exactly at the station from which the 
line proceeded. Then, by turning the milled-headed screws at each 
end, the insfrument was fixed immovably during the operation of 
plotting. Should the length of the line exceed the capacity of the 
scales, the distance plotted must be denoted on the map, the instru- 
ment released by reversing the screws, shifted forward, refixed, and 
the work continued ; but should the line be shorter than the capa- 
city of the scale, the position of the instrument could bo determined 
by the zero line of the off- set scale, without the necessity of extend- 
ing the line to the length of the instrument. The scales could be 
adapted to suit the operator, could be made of an^ material in 
customary use for such purposes, or the principle could be adapted 
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to any existing scales. The off-set scale was intended to traverse 
between the edges of the lateral scales, and the distance upon the 
line waa to be determined by the edge, and the off-sets plotted on 
either side of the zero line. The instrument was said to be simple 
in its use, to save much time in the operation of plotting the details 
of railway and general surveys, to insure accuracy, and avoid the 
possibility of error from shifting, and os the surface to be plotted 
ujion could be seen, it enabled the smallest off-set to be denoted on 
either side of tlie lino wdth greater ease and correctness than by the 
customary mode. 

A SEVKRAL-niiAUED AXE FOR STONE DRESSING. 

An ingenious and simple Axe has been invented by Mr. James 
N. Douglass, resident engineer of Bmali's Lighthouse Works, Solva, 
near Haverfordwest. Four to six blades are ranged side by side in 
this instrument, all being fitted and tixed in the socket or head by 
means of nuts and screws. The wrought-iron socket weighs 7A lbs. 
and a set of cast- steel blades 9^ lbs. ; the whole weighing 17 lbs. 
The axe has been in use on a granite sea- tower connected with the 
works, and is said to be very effective, and to realize a saving of 25 
per cent, over the common granite axe for fine work. The four 
blades are used for the first axing, and the six for finishing. 

SELF-WINDING CLOCKS. 

Mr. James White, of Wickham Market, has now in operation 

a Self-winding Clock, which determines tlie time with unfailing 
accuracy, and will perpetuate its movements so long as its component 
parts exist.” Tliis (says the Builder) reminds us of a self-acting 
clock (if we may so call it) which we saw many years since, with a 
brass ball which traversed in a zigzag mute along a groove in a brass 
plate mounted on an axis, the force of the ball in motion striking 
a latch or check at each end as it descended, and upsetting the in- 
cline somehow, so that it just began again to traverse as before, till 
it struck the latch or check at the other extremity. It was said that 
the only unavoidable stop to this continual self-action was the wear- 
ing out of the apparatus. 

A KEYLESS LOCK, 

The imjwssibility of rendering a strong box altogether safe against 
theft by means of skeleton keys has led a locksmith in Frankfurt- 
on-the-Main to hit upon the ingenious idea of constructing a strong 
box without any keyhole at all, and which even the owner himself 
cannot open, Wliy, what’s the use of such a box ? you will ask. 
But, observe, inside is a clockwork, the hand of which the owner 
places at the hour and minute when he again wants to have access 
to the box. Tiie ch>ckwork begins to move as soon as the lid is shut, 
and opens the lock from the inside at the moment which the hand 
indicates. Time, dependent upon the owner, is the key to the lock- 
a key which^an neither be stolen from him nor imitated. 



MECHANICAL AND USEFUL AET8. 


121 


MANCFACTURS OF CLOTHING BY MACHINERY. 

In evidence given before the Army Contracts’ Commission, Mr. 
Peter Tait, of Limerick, has stated that the whole of his clothing is cut 
and sewn by machinery driven by steam, and capable of making 
4000 suits a-week. It is owing to the encouragement he has re- 
ceived from Sir Thomas Troubriilge, at the War Office, that he has 
carried the practical application of machinery so far. lie could now 
clothe the whole of the British army, assuming that 250,000 suits 
would be required annually ; and, on an emergency, with the steam* 
power at his command, he could furnish 100,000 suits a-week to the 
Government. He employs about 1100 j)eople, and no man at wages 
lower than a guinea a-week. 

The Bovdoiv Sewing Machine^ patented Vjy Messrs. Newton, Wil- 
son, and Co., is thus described: This machine is designed to execute 
all ordinary domestic sewing, and adapted also for all light manu- 
facturing purposes. It is mounted on a portable table, and motion 
is imparted by means of a treadle acting on a small friction-wheel 
under the machine. This arrangement enables the machine to be 
protected from injury, as the box or cover in closing detaches the 
machine from its treadle. The friction -'wheel drives two small levers, 
one above and the other below the body of the machine. The U])per 
one carries the piercing needle, and at the same time feeds the ma- 
chine with its work, and carries it forward, regulating also, by a 
sciew in the front, the length of stitch as may be desireil. The under 
lever carries the looper or little instrument used in completing and 
securing the stitch on the under side of the fabric. There are two 
of these loopers connected with the machine. The one is simply a 
hook ; and where the needle passes through the cloth, lays hold of 
the loop of thread, and retains it till the needle, passing again through 
the cloth, enters this loop and leaves another, drawing the first tight 
in its receding motion. The stitch thus made is tliat known as the 
tambour stitch. By changing the first looper, and substituting the 
second, a diflferent stitch is formed. The hook of tliis looper has a 
longer point than the other, with an eye formed to carry a second 
th);ead ; end the needle and the looper, by alternately intersecting 
the threads they respectively carry, form an interlocked or chain 
stitch on the under side. On the face of the fabric the appearance 
of both stitches is alike, that of a biick stitch. The thread is taken 
direct from the bobbin, and the stitch in each case is elastic, and 
therefore not liable to injury in washing or ironing. By adaptations 
which are attached at pleasure, the machine is made to turn down, 
fold, and hem, at tlie same time, also to lay and stitch binding on to 
the edges of a gannent, 

BREAD BY MACHINERY. 

Machinery for the Making of Bread has lately been introduced 
into this countiy by Mr. Miller, a baker in Upper George-street, 
Edgware-road, who also adopts some modifications of the usual pro- 
cess of preparing the dough. The machinery comprises a mixing 
machine, a kneading machine, and a machine for forming the loaves. 
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The mixing machine conBiate of an iron cylinder, through which a 
horizontal axia paanca, having a Berica of beatera, or blunt knives, 
fixed at right angles to it. l^h knife or beater is bent round, in 
the form of an oblong parallelogram, which extends from the axis to 
witliin a short distance of the inner surface of the cylinder. The 
cylinder U Hteadfast, while the axis carrying the beaters revolves in- 
aide. The materials for making the brei^ are placed inside the 
cylinder, and in a very short time, by the action of the machine, 
they are thoroughly mixed. The kneading is performed by passing 
inasBesof the mixed material, after it has stood a sufficient time, through 
a pair of steel rollers several times, and thus it becomes kneaded 
and tliuroughly amalgamated into a uniform dough, suited for pass- 
ing into the next machine, which forms it into loaves. This machine 
consists of a sloping platform, which delivers the dough into a i)air 
of rollers working horizontally at the end of it, capable of 
adjustment to any suitable distance. Beneath those rollers revolves 
an endless wob, which, by means of a simple mechanical arrange- 
ment, is (utrried step by step the exact space re<|uired for the cutter, 
which stamps out the loaves from the dough in succession, as it is 
carried along the web in a thin uniform sheet. The pieces of dough 
thus cut, which are not more than three-quarters of an inch thick, 
are set side by side on flat tins, and placed in a warm atmosphere 
for about thirty or forty minutes, until the dough has risen some- 
what, when they are put in the oven. The modified process for 
making tlio bread is os follows : — 

Thp clougli, after it has been mixed and kneaded in the usnal way for making 
bread, is kept in formeiitatiun for about six hours or more, until it has reached 
the acetous state, and become uuht for use in tlie ordinary process, when there 
is added to it oue-fltth of its weight of dry fresh flour, and without any addi- 
tional water it is mixed and broken rapidly and very thoroughly through rollers, 
cut and pierced in a cutting machine, or by other means, aud after a slight fiw- 
mentation in au uncovered state exposed freely to tlie air, say for thirty to forty 
minutes, according to the temperature of the room, to raise it, bued iu a 
quick oven, which should be ventilated Iw an open door or other means of ad- 
mitting and discharging the air freely, ui making the dough, about ninety-flve 
pounds of water to two nuudred pounds of flour are used, and from this weight 
there result usually two hundred aud oigUty-two pounds of baked bread. The 
invention is applicable in making bread from any kind of flour of which bread 
may be made, aud is said to proouce the same beneficial result in the use of all 
kinds. 

The inventors do not confine themselves to the precise details above described, 
as such may be varied or modified without departing from the principle of ac- 
tion thereol ; but they claim as now the process of oBowing the dougn to fer- 
ment till it passes into the acetous state, then reviving it by working aud break- 
ing it into fresh dry uufermented flour, afterwards cutting and piercing it, and 
raising it while exposed freely to the air, and baking in an open or fr^y ven- 
tilated oven. 

The mixing cylinder in use at Mr. Miller’s is sufficiently large to take half a 
sack of flour at a time. The w hole of the machinery is driven by a small steam- 
engine of Z-horse pow er. 

The maohiuoiy' and process generally are American inventions, and form the 
subject of patents in tuat country as well as in this . — Journal oj' the Society qf’ 

Arte. 

NEW MODE OF MAKING BBKAD. 

Dr, Odling has described to the British Association his new 
Bread- making process, by which tho carbonic acid is produced in- 
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dependeiitly of, and superadded to, flour, which consequently under- 
goes no modification whatever. The carbonic acid gas is stored in 
an ordinary gasdiolder, and is pumped therefrom into a oylindrical 
vessel of water, whereby the water becomes charged with gi<B. Thii 
soda-water is mixed under pressure with the flour, and tho resulting 
dough l>ecorae8 vesicular on removing the pressure. Tt ia then 
divided into loaves and bak©<i. This process is so rapid that in an 
hour and a half from the first wetting of the flour, a sack of flour is 
made into two-pound loave.s. The advantages of this new mo<le are 
— its cleanliness, from the beginning to the end of the operation, 
neither tho flour nor the water is touched by tho human feet ; it 
conduces to the health of the work-people ; it is a very rapid pro- 
cess ; it is certain and uniform ; and it prevents any deterioration of 
the flour, so that by this process you can use flour which would re- 
quire alum in the ordinary process. 


MACHINEKT FOB MAKING BOOTH AND SHOES. 

Mr. Archibald Neilson, of Glasgow, has invented an improved 
apparatus for making Boots and Shoos. Tho main portion of the 
apparatus used consists of a shoe sole, the upper face of which is 
formed to a fine surface corresponding to the solo and heel to be 
mouldetl. This sole face is channelled all round the contour for 
receiving a corresponding frame of metal binged at one end to the 
sole plate, and in pieces, if convenient. This frame has upon its 
upper face an angle or ledge-pieco for forming the seam at the junc- 
tion of the sole with tho upper of the boot or shoe, whilst its main 
inside edge face shapes the external contour of the sole edge. The 
workman takes the lasted boot, and having deposited solution or 
softened gutta-fKjrcha upon the face of the sole, he places the lasted 
'‘up{x>r” down uj>on it, and then shuts down the open mouhling 
frame. This at once moulds the sole, firmly attaches it to the edges 
of the lasted leather, and completes the operation. If required, the 
heel portion may also have an open moulding-frame. 


PLANING MACHINE. 

The Banff Saw-mill Company have in their premises a machine 
for planing and jointing wood, driven from the same shaft as the 
saws. The Planing Machine is on the usual principles. It has a cast- 
iron frame about 34 feet in height and 12 feet in length. Four feeding 
rollers draw the deal into the machine endways ; and iiumediately 
after it enters, it passes over three planing irons in succession, which 
are set angularly, al>out four inches apart, with their edges upwards. 
The board is next caught by the irons which make the groove and 
feather on its edges. These are set in upright shafts, which revolve 
about 4000 times per minute. The next and concluding operation 
is the roller which revolves above the board, having two blades in it, 
w'hich chip off whatever of the board is above the proper thickness. 
Thus prepared, deal after deal is thrown out — planed on one side, 
grooved and feathered, and all brought to one uniform thickness — 
ready for laying. — Builder^ No. S30. 
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SUBSTITUTE FOR RED LEAD. 

Ax inrention, baHed on the discoveir ami application of a certain 
earth or ochre, t<> which the name of iJurgiiiuly red has been given, 
has been patented for Messrs. Bouchard ajid Clavel, of Paris. This 
lied Ochre is very rich in silica and alumina, and is found on the 
estate of La (iruerie, in the Commune of Fotjtenouilie, Canton of 
Chamey, department of Yonno, France ; but as it is ]irobable that 
ochre of the same or very similar quality may be found in other 
parts, the inventors wish to reserve to themsolves the application of 
such eartijs or ochres in general to the preparatifui of the substitute 
for red leiul. 7’he comiwsition of this ochre (Burgundy red) is:— • 
Silica, fiO'OU parts; oxide of iron, 14*50 parts; alumina, 26*60 parts; 
carbonate of lime, 7*60 parts ; sulphate and phosphate of lime, mag- 
nesia, loss, 1*30 parts; = 100*00. A cement may be prepared with 
this earlli which may be used with considemble advantage as a sub- 
stitute for ml lead in making the joints of boilers, water and gas- 
pipes, and other joints, by mixing the said earth witl) grease, oil, 
lime, and with fiagments of unbumt eartheijware, Homan cement, 
and chalk in about the following proportions : — Burgundy red, 66 
parts ; grease or oil, 15 parts ; lime, 11 parts ; unburnt earthenware, 
chalk, or Roman cement, <S ; s= 100. This Burgundy red, or other 
analogous earth, may also be used very advantageously as a coating 
for pre8ei*virig metal U) prevent oxidation, by diluting it with volatile 
oil. — Builder, No. 830. 


TRADE MARKS. 

A PArKR has been read to the Society of Arts, ‘ ‘ On Trade Marks,” 
by Professor Leone Levi. The author points out the importance of 
the British manufacturer continuing to maintain the high character 
he has gained in the markets of the world; and for this purpose it is 
necessary not only that no deterioration should take place in the 
quality of the articles jtroduced by him, but also that no idea should 
gain currency that such deterioration hod taken place. The imita- 
tion of a trade mark is illegal in this country, though there arc cases 
in which the law has been evaded, some of which were mentioned. 
In some foreign countries, however, such pal})able frauds take place, 
owing to the imitation of many of our trade marks, that serious 
loss, both of jirofit and character, is sustiiined by the British manu- 
facturer. The country where this might almost be siud to have be- 
come a system was Prussia ; and whilst our English courts of law 
g^ve the fullest remedy to the German manufacturer against similar 
Attempts here, there are at present no legal provisions in Pi*ussiA 
Against this grievance. France bos already entered into treaties 
witli various other Powers to prevent such proceedings, and it is 
incumbent upon the Government of this country to use every en- 
deavour to remedy this serious evil. 

A NEW aerial ship. 

Ix a number of the New Ywh Times for September, 1859, we 
find described a new Air-Ship, named the City of New York, in 
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progress of construction by Mr. Lowe, a New Hampshire man, who 
has made thirty-six balloon ascents ; and in this vast machine he 
hopes to cross the Atlantic. The following are stated to be its 
dimensions: — Greatest diameter, 130 feet; transverse dianieter, 104 
feot; height, from valve to boat, 350 feet; weight, with outfit, 34 
tons ; lifting power (aggregate), 224 5 capacity of gas envelope, 

725,000 cubic feet. The OUy of New York, therefore, is nearly five 
time.s larger than the largest balloon ever before built. Its form is 
that of the usual perpendicular gas-receiver, with basket and life- 
boat attached. Mechanical |>owor is to be applied ; a now arrange- 
ment of revolving fans has been devised ; and the material of which 
the envelope is composed is covered with a ]>oculiar varnish, the in- 
vention of Mr. Lowe. 

Six thousand yard.s of twilled cloth have been used in the con- 
strue tion of the envelope. Reduced to feet, the actual measurement 
of this material is 54,000 feet, or nearly 11 miles. Seventeen of 
Wheeler and Wilson’s sewing machines were employed to connect 
the pieces, and the upper extremity of the envelope, intended to 
receive the gas-valve, is of triple thickness, strengthened with heavy 
brown linen, and sowed in triple seams ; the pressure being greatest 
at this point. 

The netting which surrounds vhe envelope is a stout cord, manu- 
factured from flax. Its aggregate strength is equal to a resistance of 
100 tons, each cord being capable of sustaining a weight of 400 lb, 
or 500 lb. 

The basket which is to be suspended immediately below the bal- 
loon is made of rattan, is 20 feet in circumference, and 4 feet deep. 
Its form is circular, and it is surrounded by canvas. This car will 
carry the aeronauts. It is warmed by a lime-stove, an invention of 
Mr. O. A. Gager, I 4 feet high and 2 feet square. 

Dropping below the basket is a metallic lifeboat, in which is placed 
an Ericsson engine. Its particular purpose is the control of a pro- 
peller, rigged uj>on the principle of the screw', by which it is pro- 
posed to obtain a regulating power. The ]>ropeUer is fixed in the 
bow of the lifeboat, projecting at an angle of about 45 degrees. 
From a wheel at the extremity 20 fans radiate. Each of these fans 
is 5 feet in length, widening gradually from the point of contact 
with the screw to the extremity, where the width of each is 1 4 feet. 
Mr. Lowe claims that by the application of these mechanical con- 
trivancea his air-ship can be readily raised or lowered, to seek dif- 
ferent currents of air ; that they will give him ample steerage way, 
and that they will prevent the rotary motion of the machine. In 
applying the principle of the fan, he does not claim any new dis- 
covery, but simply a practical development of the theory advanced 
by other aeronauts, and partially reduced to practice by Charles 
Green, the celebrated English aeronaut. It is estimated that the 
raising and lowering power of the machinery will be equal to a 
weight of 3001b., the fans being so adju.sted as to admit of very 
rapid motion upward or downward. As the loss of three or four 
pounds only is sufficient to enable a balloon to rise rapidly, and 
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as tho escape of a very small portion of the suffices to reduce 
its altitude, Mr. Lowe rej^ards this systema^c regulator as quite 
sufficient to enable him ift control his movements and to keep at 
any altitude he (lesires. Jt is his intention to ascend to a height of 
three or four miles at the start, but this altitude will not be per- 
manently sustained. 

Hie sanguine projector expected, according the New York 
Timcit' rejKirt, that he would certainly go, and, an certainly, would 
go into the ocean or deliver a copy of Mondays Times in Lion- 
3on on the following Wednesday. He proposes to i Hect a landing 
in England or France, and will take a course north of east. A 
duo easterly course would land him in .Spain, hut to that course 
he objects. He hopes to make the trip from this city to London in 
forty-eight hours, certainly in sixty-four hours. As the upper 
currents, setting due east, will not permit his return by the same 
route, he proposes to pack up the City of New York, and take the 
first steamer for home. 

The air-ship will carry weight. Its cubical contents of 725,000 
feet of gas suffice to lift a weight of 224 tons. With outfit complete 
its own weight will be finis. With this w’eight 19 tons of lifting 
power remain. The company is limited to eight or ten. In case of 
danger, great reliance is placed upon the life- boat. These are the 
most rational details from the New York Times, if we except the 
first line of the closing paragraph — “ The pixcise time for the first 
Kiicetmion hiu nut beat fixed."’ 

EXPLORATION OF AUSTRALIA BY BALLOONS. 

Mr. H, Coxwell, of Tottenham, designer and constructor of the 
balloons ordered in this country by Mr. G. Copping for use in 
Australia, gives the following account of the balloon explorations in 
Australia The balloons now at Melbourne were built simply for 
public amusement. Tlie aeronauts, however, who went out, in ac- 
cordance with Mr.Coxwell’s recommendation, were requested to make 
frequent meteorological observationp, both in the higher region and 
lower currents, especially with a view of observing how far it is 
likely a b.illoon would bo influenced by inland and return breezes. 
Mr. C. H. Brown, assisted by Mr. Dean, is now making the 
required observations, and from the accounts already received there 
appear to be good grounds for believing that certain reliable currents 
will facilitate the undertaking. As a matter of course, an expressly- 
built machine, of ample dimensions, will be requisite, together with 
every conceivable apjilianoe, to afford a return journey by a dia- 
znetncally opposite wind to that embraced at the outset. The party 
will aho be provided with an improved and gigantic fire-balloon, in 
a collapsed state, which can be infiated in the most desolate interior 
locality writhout gas, a reserve expedient, which in the event of 
injury or exhaustion to the jxirent machine will provide the means 
for a second trip. Mr. Coxwell is also maturing a tofidiy novel 
apparatus, to regulate the altitude of the exploring balloon, so as to 
avoid the continual loss of g.*iS and jwwer resulting from extreme 
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variations in the atmosphere. This contrivance will bring the 
aerial vehicle under a Larger amount of mechanical control. The 
cxj>edition will be provided with a photographic apparatus for 
obtaining a series of bird’s-eye views, the correctness of which will 
be invaluable. Viewing caludy the danger likely to accompany 
Huch an attempt, I do not think it can fairly be pronounced greater 
than that which attends an arctic voyage, or any other which 
originates from a desire to attain useful knowledge by intrepidity 
and j>eraonal risk . — Mechanics Matjazine. 

HATTEKSLKY’s new TYPE-COMrOblNG MACHINE. 

This machine, the inventioTi of Mr. If.ittersley, of Manchester, 
is thus described by Mr. Henry llradbury, of VVhitefriars : — 

Unlike previous attempts in the coiisU uction of machines for this 
jmrjx)8e, Mr. llattcrsley’s is at once simple and comp;ict, not 
liable to derangement, delicate, but strong, and not requiring that 
type should lie cast with special grooves for the purpose. 

The machine corisiats of a horizontal table, divided into channels 
of sufiSicient width to allow the type to slide freely. At one end of 
those channels is fixed a metal slide, against which, by a vulcanized 
india-rubber cord, the typo is constantly pressed, and held with 
sufficient force to ])revent the last one in each chaunel from falling 
through an aperture immediately under it. Under these apertures 
is fixed what is termed the Guide Plate, fitted with downward 
channels directly under, and corresponding with, the ajNirtures. 
These clxannels verge, for the delivery of the type, into one common 
mouth, which is immediately over the Stick Holder, in the 8ha{)e of 
an inclined plane. A modified Composing Stick is adjusted to the 
Stick Holder, in which it is made to slide longitudinally. The 
machine is furnished with keys, arranged as near to the present 
system of compositors’ cases as possible. Each key, marked with 
tlie letter it represents, is connected with a piston or pusher, situated 
immediately above the face of the last ty[)e in the upper (horizontal) 
channels. The action of the key is to [)ush the last type through 
the aperture leading into the Guido l*late, thus liberating the type, 
when its own grayity causes it to descend through the channels of 
the Guide Plate into the compositors’ stick : as each type drops, it is 
guided into its place in the stick, which at the same time is 
pushed longitudinally forward, thereby making a place for the next 
descending type. A vulcanized india-rubber spring raises each 
piston into its original position as soon as pressure is taken off the 
key. Towards the end of each line a bell gives a signal, enabling 
the operator to judge bow many more types he may play into the 
stick before justifying out, as in the ordinary way, the stick being 
in a convenient position for such purpose. 

The channels of the horizontal table are calculated to hold a 
tluantity of type equal to that conhiined in two pairs of ordinary 
cases. To avoid delay, arising from the channels becoming 
exhausted, the machine is provided with extra supply tables, which 
can be charged in a few seconds. The average speed as yet 
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attained by the youth who hag been practising upon the machine, 
may Ive said to be 4000 letters per hour, from reprint copy, in- 
cluding the justification. To bring it into operation would involve 
a systematic division of labour, as foUovrs ; — 

1. DintributiniJ type by hand. 

2. CliiHsinj; typw, ».«■ . arranging letter* of the same character in row*. 

3. (Miarginy inbluswith clasaeu type. 

4 . Conipouilion. 

Ilistributing, clasHing, and charging the tables, are mere mecha- 
nical operatioiiH, and can be done as well by youths as by adults. 
Compositinn, from MS. or reprint, however, is an operation neces- 
sarily of a higher kind, but still capable of being done equally as 
well by the one as the other labour. 

The following statement, coni})aring the old with the new system, 
is an example of what might be realiztMl from the employment of 
miu’liines. The calculation has been made simply with reference to 
the cost of the number of letters composed — and quite independent 
of all otlier extras to which all works more or less are subject, in the 
shape of making up, &c. 

The Kxtra or Advertisement sheet of the Times consists of 8 pages 
of Kuby typo. Tlie composition amounts to 1,(129,888 letters, or 
205 galleys, at 48, 3d. each, or 43^. 12s. Wliereas, by the new 
system the same number of galleys could be comjmsed for 14^. 148. ; 
tiiis multiplied daily, or 313 times, w'ould yield a difference of 
9045/. Hs. in the year. 

Again, Knifjht's JJvfflish Cyclopaedia consists of 488 sheets or 
7804 pages, of Jlrevier type. The composition amounts to 88,770,000 
letters, or 83,770 at 6d., or 2091/. 5s. Whereas by the new system 
the same number of thousands could be coinjwsed for 930/. ISs., 
yielding a difference of 11 03/. 128. 

These re.sults have been based upon the employment of six 
machines, eighteen intelligent youths, at 1 5s. per week, and one 
machine superintendent at 21. lOs. The youths are qualified for 
either description of work — distributing, classing, charging, or com- 
position — and are, therefore, able to relieve each other at the com- 
posing-machine. It has been ascerijiined that, to sustain the speed 
of 4Ui)(J lettei-K per hour, a youth, or adult, would require change 
about every three hours. 

The introduction of the one system for the other would be at first 
attended with a certain amount of inconvenience ; the two instances 
given, however, show that, sooner or later, the type -composing 
machine will be jwlopted by necessity, and will have the same 
relatively proportional advantage over hand-composition as the 
printing-machine has had over the hand-press. — Journal of ikt 
Society of A rts. 


young’s type-cokposing machine. 

Mr. J. H. Young has patented certain Improvements in Setting 
up, Composing, arid Distributing Types. These improv^eraents in 
setting up types relate chiefly to the composing machine patented by 
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the inventor in 1840 , in which an inclined plane ia used for collect- 
ing the (iiiferent types as they are required at one point ; but they 
are also applicable to the machines in which niovexible belts are used 
as a collecting medium. The inventor now claims : — 

1. Tlip ftjiplu'Mtion of apparatus for obtaininp: a reprulated alternate movoniPut 
anil 8<oppn^f lo the Htop-whecl. 2. The applioatiou of apparatun for obtaiiiinff 
a rfgulalotl alternate luovenienl anti «topuat;e of the types upon the inclijietl 
plane, in order to insure their htutif; properly taken olf. 8. Makinp the atepB of 
the stop-wheel nat)veable. 4. The raisinp of the t\ pes nt the t<Tmiutttiou ol the 
ineliiu tl plane of the same, and the repulated action of the pusher so that it may 
not strike nt an improper rnovoment. 5. The applieation of c'hH’tro-niaeneliwu 
lor repnhifinp the takitip oH' the types of the inchnetl plane, and their uelivery 
into the iivener. 0. The applicatjon of a small auxiliary coniposinf: machine, 
which may he fixed to, or detached from, a lareer or other eomposint; luai'hine. 
7. The partial eoveriu^of the channels down whieh the typos slide on the inclined, 
plane. S. The application of a ^iroove IVir small luKlied type in the bed of the 
channel of the inclined plane used for a larger hodied type. U. The applioition 
of a pusher through tlic aperture or apertures so eoustrueted in the inclined 
plane to allow' of superfluous types falling oft' the same. 10. The application of 
movealde blades to efleet the "distribution of types by means of their nicks as 
described. 


IMPROVED PRINTING-OFFICE. 

Mr. Henry DAWStiN, the architect of Reveral important buildings 
for commercial purposcR in New Cannon -Rtreet, and elsewhere in the 
city of Loudon, has erecUnl for Mr. Clay, the very able printer, a 
large Block of Buildings which extends from Bread-street-hill to 
Fye Foot- lane. Throughout this new office, ventilation and sanitary 
precautions are kept in view ; tiio machinery and contrivances in 
the several floors are entitled to special notice ; and the entire esta- 
blishment contrasts strangely with the bad construction and dilapi- 
dation so common in the old printing-offices of tlie metropolis. 

The external walls at Mr. Clay's new office (says the Builder)^ 
which arc of brick, are faced with yellow malms, varied with red 
brick in arches, courses, cornices &c., with stone sills and weather- 
ings. The three fronts of the rear portion of buildings above the 
basement story are constructed entirely of cast-iron, so as to obtain 
the maximum of light. The basement story is made partly fireproof, 
for the reception of stereo-plates, &c. The steam-engine and boilers 
are on this story. The floor of machine-room on the ground story is 
constructed with brick arches and iron girders. Pits are formed in 
this floor under each machine, by counter arches and wrought-iron 
plates. The upper floors are constructed on cast-iron columns and 
wood girders. The roof is of iron and wood, and left open, with a 
large amount of skylight. The timbers of floors and roof are wrought, 
stained, and varnished. There is a steam lift passing through the 
several stories, which was supplied by Messrs. Hopkinson and Co. 
Tlie building is heated by Lot- water apparatus, supplied by Mr. J. 
R. Peill. 


SURFACE- PRINTING. 

Mr. H. G. Collins has patented certain improvements in tho 
production of Blocks or Surfaces to be used iu Printing. Here tbe 
drawing, device, Ac., is obtained on a block or surface to bo used in 

I 
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printing, from a drawing, device, or matter on a lithographic Rtono 
or other Burfiice, whether the game hag been product thereon by 
hand, transferred, or otherwige, b}' subjecting the drawing, device, or 
matter on the litliograpliic stone or other surface to a series of pro- 
cesses similar to that in whicli a lithographic stone is inked when 
about to l>e printed from in the ordinary manner ; but the ink or 
composition used is to bo mixed with suitable driers, so that each 
succeeding coating of the composition may (quickly dry or set before 
the next coating is applied. By these means, tlio lines and parts 
constituting the drawing, device, &c., on the stone, which would be 
inked and priiiled from if used in the ordinary manner, become more 
and more built up or raised, and when such raising has been suffi- 
ciently accomplished, a cast in wax or other suitable material is taken, 
from which an electrotype is obtained, as is well understood. 

A Company has been formed for the purchase and working of this 
patent. The sj^cimens produced by the above process are bold and 
effective illustrations, and a]>[»ear to bo specially adapted for printing 
on pottery, &c. 

flUllFACK-PRINTINa FROM ENGRAVED PLATES. 

Mr. Henry Bradruuy, of the eminent printing firm of Brad- 
bury and Evans — a gentleman W’hose beautiful system of ** Nature 
printing” has charmed us all — has introduced a new metliod of pro- 
ducing Printing Surfaces from engraved plates. He describes it 
thus : — A composition is spread over an engraved plate in order to 
get a caat, and from such cast an electrotype plate is obtained. The 
composition consists of gutta percha and animal grease, or oil, or 
vegetable oil (by preference hard or olive oil is used). The gutta 
percha is combined with the grease or oil by means of heat. The 
composition is kneaded and washed in warm water, and then the 
water is completely pressed out. The compositiou is laid on a plate, 
and heat is applied to the under or back surface of the engraved 
plate, so that by melting the composition the whole of the engraved 
parts may be filled. The coating of composition thus applied is, 
when dry or set, to be removed, and from it an electrotype plate is 
to Ik} produced, as is well understood, but in place of resorting to the 
ordinary means of preparing the surface of the cast taken from the 
engraved plate, it is preferred to wash the surface of the composition 
cast over with a solution of the nitrate of silver, and then to subject 
the same to the vapours or fumes produced from phosphorus and 
caustic potash. 


UNIVERSAL PBINTINO-PRES8. 

M. SlLBERMAN, pupil aud assistant in physics to the late M. 
Savart, has patented a Press upon Pascal’s law, which is as 
follows : — 

** Whatever be the amount of pressure brought to boar upon any point ui a 
oontainod fluid mass (whether the fluid be a liquid, or steam, or gas), this pres- 
sure is distributed with perfect aud entire equality among all parts of the mass^ 
and consequently with perfect equality over all parts of toe somoe of the vessel 
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which contains the mass so that if this resiiol or a portion of it bo pliable arul 
elastic, It will ctinimumcato the »anu* proasuro which il nroives t«» paper, cloth, 
or any other siuiihir Huhstance, laid upon an uuyioldinj; engraved suriacc. And 
the iirvont ion consists in printing by thus applying the pressure of a Iluid to a 
rielding surface laid a^inst an uiniclding cu^ra\cd surface; and this whether 
tlu* aurface printed be that of the Teasel itsell', which thus binjoiues the 

5 »ress,--or whether il be communicated tt» another interposed yielding surface 
h ai the plmhle inui elastic side of the vessel, «o as to print pUine, curved, or 
angular surfaces,— t>r whether the material to be printed be paper, fell, textile 
fiiliric, / .loutehouc, leather, blailder, eeramu- paste, or glass, crystal, or enamel 
Bofletieil hy heat,— or whether it be used for tiie purpoS(< of jienpbcric printing, 
as in tlie printing of terrestrial arid oelcstml globes, td' vessels fd‘ glass and eartUeu- 
WttTP,— or as a modification of the preeacs in use for other kinds of printing. 

'Hie following is one of the methods for the practical application 
of Uic principle : — 

A strong shallow basin of touch metal is required, with a triple stop-cock at 
bottom, admitting at pleasure the sort (d‘ fluid intended to he used, whether it 
be atmospheric mr, steam, or (when great p^t•^■Murt• is required) water, with 
hydraulic pressure. This hitsin is filled with water, and covered hy a tympan 
formed ol'u sheet, or of several Hheets thick of caoutchouc firmly clasjied at the 
cdg("< in an iron frame. A moveable plate of iron, streugl hem'd hv stag's, ia 
attaclied by strong binges to one of the edge.s of tlie tympan frame. Tins plate, 
w hen sliut down upon the surface of the tympan, forms the unyielding portion of 
the press, and sujiports the engraved plate against the substance intended to bo 
printcM.1, which receives by moans of the tympan the pressure produced upon tho 
water at the bottom of tlie basin. 

In order to retain thi.s plate firmly in its place upon the tympan, its edges, aa 
well as those of the biwin, should bo bevelled in such a manimr as to lock the 
whole way round in a collar with a corresponding grotive ; this collar opens and 
closoM upon tho eiiges the whole way round by lueaiis of two bingos and wide- 
Uiretided strong screws, or else by means of a cam or excentric lever lock. A 
very simple contrivance compels re^larity in the prooccdiiig, and prevenlH acci- 
dents, by locking the stop-cook, and preventing the admis.sion of pressure into 
the basin, until ^ter the plate shall have been shut down and firmly locked upon 
the tympan. 

The engraved plate may either be permanently fastened upon tho iron plate, or 
it may be run into its place in a groove, so as to sdniit of being easily removed 
and replaced after each impression, us m the case of copperplate printing. 

When it is intended to pnut paperhangiugs or cloth with dies, an iron frame 
instead of the solid plate above described is attached to tho hinges; a strong 
iron axle passing through gudgeons on opposite sides of the frame carries a 
panel fitting into the frame, and upon this panel the die is fixed. The panel than 
revolving completely on the axle at the same tune that the frame ia raised upon 
its hinges to a vertical position, admits of tho face of the die being alternately 
bnmghi into contact with the tuh, when it ia charged with colour, and with the 
surface of tho material intended to be printed. 

As to the pressure : — 1. The pressure being that of a fluid com- 
municated through a uniformly yielding surface, will be equal at 
every point. 2. Any amount of pressure can be easily obtained, 
3. I’he amount of pressure can be ascertained with precision, (for 
instiince, by Beurdon’s metallic manometer,) and ^minisbed or 
increased to the exact extent which may be required. 4. Perfectly 
plane surfaces are no longer the only surfaces capable of being 
printed. 5. Convex or concave surfaces can thus be printed. 

As to the sort of pressure to be used, — steam pressure in^y be 
adopted, or the pressure of expanded or condensed air, the bydrauUo 
press, the screw, the cam, or the excentric or knee lever lock. If 
steam is used, the waste heat will warm the plates in copperplate 
I 2 
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printing, and will thus get rid of the charcoal dust, so injurious to 
the heeJth of the workmen. 

The expenditure of water or steam may be estimated by consider- 
ing the surface <»f the caoutchouc as the surface of a piston, and its 
depression joined to that of the printed surface as the stroke of thq 
piston ; consequently, when the basin is one metre square, there is 
an expenditure of one litre of air or water for each millimetre in the 
depression of the surfuje. 

VVatcr aj)pearH on the whole the most desirable agent, on account 
of its non-compressibility and of the small quantity required in order 
to produce very considerable pressure, as also on account of its non- 
expansibility, which jirevents the possibility of au explosion, for if any 
bmikago takes place the water simply runs out. In exjjeriments 
which were made with a j)rc8Bure of from 20 to 30 atmo8j)liereB, 
before perfecting the press, the vessel repeatedly burst, with no 
greater injury to those engaged than a few splashes . — Abridged from 
the Civil Engineer and ArcJiitects Journal. 


NEW FABRICS. 

Mr. W. Wilkinson has devised the manufacture of certain new 
textile and other combinod Fabrics, and luoans of ornamenting fabrics 
and skins. Those fabrics are made by uniting by itjdia-rubber solu- 
tion, or other adhesive substance, two pieces of cloth, or cloth and 
gilk, or two textile fabrics (ornamented on both sides, or not), and 
Bubsequently oniamonted or not by embossing or otherwise, and 
with or without a central strengthening or foundation-piece, or other 
textile fabric. The inventor also forms a new combined fabric by 
cementing a cut pile or other fabric to the back of leather, kid, and 
other skins, and making the solution used to unite the fabric to the 
skin porous by forming lioles therein, tliat the finished fabric may bo 
porous. He fonns elastic stockings and bandages by uniting thick- 
nesses of cotton, silk, or other web by india-rubber solution pierced 
with holes before being allowed to dry ; or be causes a piece of india- 
rubber cloth pierced with numerous holes to adhere to webs of stocking 
fabric. The object is to produce clastic stockings and bandages 
porous throughout. The means of ornamenting fabrics, leather, and 
skins consist in the application thereon by adhesive matters of patterns 
and devices produced in similar materials, or in dilferent materials to 
those upon whicVi the ornament is to be applied, and in the same or 
dififerent colours. The ornament may be ground flocks, or lace, or 
flow'ers produced iu silk or cloth to imitate embroidery and otherwise. 
— i/fcAantca’ Magazine. 


PRINTING SHAWLS. 

Mb. K. a. Brooman has patented certsdn improvements in 
apparatus for Printing Shawls and other articles. Here impression- 
tables an<h colouring- tables are empl^ed, one or more tables being 
fixed, and one or more moveable. The moveable tables are each 
supported upon a horizontal frame or platform which rests upon 
rollers carried at the extremities of levers. These levers are mounted 



MECBANICAL AKD USEFUL ARTS. 


138 


excentrically upon centres, and have their opposite extremities con- 
nected by links to other levers, which are again connected by levers 
U> the end or ends of a beam or beams. When this l>eam or these 
beams is or are caused to rock by a hand lever or otherwise, the 
several links and levers impart an upward or downward motion to the 
platform or frame, and through it to the table, the motion being 
rendertid smooth and easy by the rollers on which the platform imme- 
diately rests. The printing blocks are supported upon wheels which 
run on rails, and are successively passed over the colouring-tables and 
the impression-tables, which are successively forced up to them by 
tlie parts before described. Provision is made for fixing the printing 
Buifacos before the shawl, &c., extended upon the impression-table 
is brought up against it, and also for ad justing the sliawl, and bringing 
the desired portions of it successively beneath the same printing 
surface. When the colouriiig-table is fixed, a colour roller is con- 
nected to it, and arninged so that it w'ill turn when the printing 
surface moves over it in one direction, and remain at rest when that 
surface moves over it in the opposite direction. — Ibid. 


PREVENTION OF FORGERY. 

Mr. W. Herapatii has patent'd an improvement in tlio manufac- 
ture and treatment of paper with the view to the Prevention of 
Forgery. This consists in treating paper with a solution of Fer- 
rocyanide, a Ferridcyanide, or a sulphocyunide of potassium, sodium, 
or ammonium ; these salts with the alum used with size produce a 
tint which may be varied by the addition of small quantities of such 
metallic salts as will produce the required tint. The colour of com- 
mon ink written upon paper prepared as above will, upon being 
exposed to the action of acids of an electro-negative character, be 
changed from black to blue or red ; and with alkalies or electro- 
positives to a brown red, and render the attempt to extract the ink 
visible. 

TO RECOVER DAMAGED LETTERS. 

Mr, Alfred Smee, of the Bank of England, thus describes a pro- 
cess which he has successfully adopted for restoring the writing of 
letters damaged by sea- water : — ^The letter should be lightly once 
brushed over with diluted muriatic acid, and then brushed over with 
a saturated solution of yellow ferruginate of potash, when immediately 
the writing app^rs in Prussian blue. A piece of clean paper, folded 
up, was found in one of the cairns of which Captain M ‘Clintock 
spoke, on his recent return from the Arctic regions. Is it not un- 
likely that a piece of paper, unwritten upon, should have been folded 
up and deposited in such a cairn, where no written record was 
found ? May it not have really been written upon, but, owing to 
some peculiarity, either in the ink, or in the climate or locality, or in 
both, the writing has become invisible 1 It is to be hoped the relic 
was not thrown away, and that it will be submitted to some eminent 
chemist for his opinion or experiments for the restoration of the 
possible record. 
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barceay’s patent indelible paper. 

The facility with which ordinary written characters can be ex- 
punged from j)apcr by cheinical bleaching liquids, acids, and alkalies. 
Las led to the adoj)tif)n, by hankers, for their cheques and drafts, of 
papers which present .an obstacle to the fraudulent alterations of the 
amount or intent of these documents. Several instances of this de- 
scription of forgery have occurred ; and in the spring of 1859 a 
cheque w;lh paid at a hranclj of the Bank of England, in which both 
the amount had been altered and the crossing extracted by chemical 
means. 

In 1822 William Hobson patented a method of securing bankers’ 
cheques by printing upon their surface vegetable colours equally 
fugitive with common writing-ink. This method and its extension 
to the tinting of writing-p.apers in the pulp has been generally 
adopted by bankers. I'hose papers which exhibit the perfection 
of ltd)8on’s princijdes are limited in practice almost exclusively to 
certain tints obtained from logwood. 

Objections have been raised to this principle of securing cheque 
papers on the ground that after the requi.sitc amount of writing has 
been diixharged from the paper, it is |Ki8sihle to re-tint the portion 
of the paper which has been ble.ached simultaneously with tlie writing. 
Efforts have been made to render writing-ink practically indelible 
on sounder chemical principles, 

Mr. William Stone’s patent (1851) was a step in this direction, 
nnd though fully carried out into ]»ractice, and posses.sing some 
points of merit, it failed to give the complete security desired. 

In June, 1859, Mr. Kobert Barclay, of Bucklersbury, patented a 
process of manufacturing a White Writing-paper, on which writing- 
ink is stated to be unalterable for fraudulent purjioses by any 
existing chemical process. 

It has been examined by Profes.sor Braude, of the Mint ; Dr. 
Miller, of King’s College; and Mr. Warrington, of Apothecaries* 
Hall ; who have failed in devising any pi-ocess by which the security 
of this paper can be evaded. 

Any attempt to discharge the writing produces a permanent dye 
or stain in the substance of the paper, which neither chemical nor 
artistic skill will remove, thus necessitating the destruction of the 
document. Writing placed upon this paj>er strengthens in intensity 
when exposed to damp, sea-air, .water, or other influences, which, 
under ordinary circumstance?!, cause writing-ink to fade and become 
illegible. 
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ftS THE CONSERVATION OP FORCE. BY PROFESSOR FARADAY. 

The volume of Expcriiaenfal lUsearches in O/iemiatry and Physicit 
(S ol. iii.) which Dr. Faraday liaa lately published, ccmtaiiia the fol- 
lowing original article on the Conservation of Foi*co : — 

“ During the year that has passed since the publication of certain 
views regarding gravitation, &,c., I have come to the knowleilgc of 
various observations upon them, some adverse, others favourable; 
these have given mo no reason to change my own mode of viewing 
the subject , but some of them nuike me think that 1 have /jot 
statjd the matter with sufficient precision. The word ‘force’ is 
undei-stowl by many to mean simply ‘ the tendency of a body to 
j)ass from one place to another,’ which is ecpiivalent, I suppose, to 
tlic ])hrase ‘ mechanicjiil force those who so restrain its meaning 
must luive found my argument very obscure. Wiiat I mean by the 
w’ord ‘ force,’ is the caunf of a physical action ; the source or sources 
of all possible changes amongst the particles or materials of the 
universe. 

“ It seems to me that the idea of the conservation of force is 
absolutely independent of any notion we may form of the nature of 
force or its varieties, and is as sure and may be as firmly held in 
the mind, as if we, instead of being very ignorant, uriderstood 
perfectly every point about the cause of force and the varied effects 
it can produce. There may be perfectly distinct and separate causes 
of what are called chemical actions, or electrical actions, or gravi- 
tating actions, constituting so many forces ; but if the ‘ conservation 
of force’ is a good and true principle, each of these forces must bo 
subject to it ; none can vary in its absolute amount ; each must be 
definite at all times, wiiether for a particle, or for all the particles in 
the universe ; and the sum also of the three forces must be ciiually 
unchangeable. Or, there may be but one cause for these three sets 
of actions, and in pLice of three forces we may really have but one, 
convertible in its manifestations ; then the yjroportions between one 
set of actions and another, as the chemical and the electrical, may 
become very varuible, so as to be utterly inconsistent with the idea 
of the conservation of two separate forces (the electrical and the 
chemical), but perfectly consistent with the conservation of a force, 
being the common cause of the two or more sets of action. 

“It is perfectly true that we cannot always trace a force by its 
actions, though we admit its conservation. Oxygen and hydrogen 
may remain mi-xed for years without showing any signs of chemical 
activity ; they may be made at any given instant to exhibit active 
^ results, and then assume a new state, in which again they appear as 
passive bodies. Now, though we cannot clearly explain what the 
chemical force is doing, that is to say, what are its effects during 
the three periods before, at, and after the active combination, and 
only by very vague assumption can approach to a feeble conception 
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of itfl reKpoctivc Btate«, 3‘et we do not suppose the creation of a new 
portion of force for tf>e active moment of time, or the less Vielieve 
that the forces bclonjfing to the oxygen and liydrogen exist unchanged 
in their amount at .'ill those periods, though varying in their results, 
A part may at the active moment be thrown off as mechanical force, 
a part as radiant force, a ])art disposed of wo know not how ; but 
believing, by the })rinciple of conservation, that it is not increased or 
destroyed, our thougdits are directed to search out what at all and 
every period it is doing, and how it is to be recognised and measured. 
A problem, founded on the physical truth of nature, is stated, and, 
being stated, is on the way to its solntioii. 

“ nioso who admit the possibility of the common origin of all 
physical force, and also acknowledge the principle of conservation, 
apjdy tlijit fu’inciple to the sum total of the force. Though the 
amount of mechanical force (using habitual language for convenience 
sake) may remain unchanged and definite in its clmracter for a long 
time, yet when, as in the collision of two e<jual inelastic liodies, it 
appeal's to be lost, they find it in tlie form of heat ; and whether 
they admit that heat to be a continual mecimnical action (as is most 
probable), or assume some otlier idea as that of electricity, or action 
of a lieat-fluid, still they hold to the ])rincij)le of conservation by 
admitting that the sum of force, i.c., of the ‘cause of action,’ is the 
Barno whatever character the efiects aRsume. With them the con- 
vertibility of boat, electricity, magnetism, chemical action and motion, 
is a familiar thought ; neither can I ])erceive any reason why tliey 
should bo led to exclude, d jtriori, the cause of gravitation from 
association with the cause of these other phenomena respectively. 
All that they arc limited by in their various investigations, whatever 
directions they may take, is the necessity of making no lussumption 
directly contradictory of the conservation of force apjdied to the sum 
of all the forces concerned, and to endeavour to discover the dif» 
ferent directions in w'hich the various parts of the touil force have 
been exerted. 

“ Those who admit separate forces inter- unchangeable, have to 
show that each of tliese lorces is separately subject to the principle 
of conservation. If gravitation be such a sejmrate force, and yet its 
power in the action of two particles be supposed to be diminished 
fourfold by doubling the distance, surely some new action, having 
true gravitation character, and that alone, ought to appear, for how 
else can the totality of the force remain unchanged i To define the 
force ‘ as a simple attractive force exerted between any two or all 
the particles ot matter, with a strength varying inversely as the 
scjuaie of the distance,’ is not to answer the question ; nor does it 
indicate. or even assume what are the other com})lementJiry results 
which occur ; or allow the supposition that such are necessary : it is 
■imply, as it npi^ears to me, to deny the conservation of foi ce. . 

“As to the gravitating foixje, I do not presume to say that I 
have the least idea of what occurs in tw'o particles when their power 
of mutually approaching each other is changed by their being placed 
at different dietai^oes ; bat I have a strong conviction, through the 
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influence on my mind of the doctrine of conservation, that tiiero is a 
change ; and th.at the phenomena resulting from the change wUl 
prohahly appear some day as the result of careful research. If it be 
said that ‘ ’twere to consider too curiously to consider so,’ then I 
must dissent : to refrain to consider woubl be to ignore the prin- 
ciple of the conservation of force, and to stop the irujuiry which it 
suggests — whereas to admit the projHjr logical force of tho principle 
in our hypotheses and considcration.s, and to permit its guidance 
in a cautious yet courageous course of investigation, may give us 
power to enlarge the generalities we already j)f)8sess in respect of 
heat, motion, electricity, magnetism, &c., to associate gravity with 
them, and ]>orhay)R enable us to know whether tho essential force of 
gravitation (and other attractioius) is internal or external as respects 
the attracted botlies. 

** licturning once more to tho delinition of the gravitating yiower 
as ‘a simple attractive force exerted between any two oi' all the par- 
ticles or masses of nuttter at every sensible distance, but with a 
8TKF:N(JTII vakting invei'sely as the square of the distance,' I ought 
perhaps to suppose there are many who accept this as a true and 
sufficient description of the force, and w’ho therefore, in relation to 
it, deny the principle of conservation. If both are accepted, and are 
thought to he consistent with each other, it cannot be difficult to add 
words which shall make ‘ varying strength’ and ‘ conservation’ agree 
together. It cannot be said that the definition merely applies to tho 
effects of gravitation as far as we know them. So understood, it 
would form no barrier to y)rogre83 ; for that particles at different 
distances are urged towards each other with a power varying in- 
versely as the square of the distance is a truth : but the definition 
has not tliat meaning ; and wliat I object to is the pretence of know- 
ledge which the definition sets up when it assumes to describe, not 
the partial effects of tho force, but tho nature of the force as a 
whole.” 


GROWTH OF A CRYSTAL. 

Mr. Nkv’^il Story Mabkeltne, in a paper read by him to the 
Royal Institution, “ On the Insight hitherto obtained into the Na- 
ture of the Crystal Molecule by the instrumentality of Light,’* 
in conclusion, says : — 

In every case the growth of a crystal is an inexplicable thing, bo 
long as we endeavour to trace its cause to powers residing in and 
confined to the molecules. A crystal, like a plant, is developed in a 
medium, and as the plant owes the special peculiarities of its indi- 
vidual form, notwithstanding the seemingly perfect freedom of its 
growth, to special circuni.stjinceii in the soil, the air, the weather 
during that growth ; and its general similarity to other plants of its 
kind, to the organic laws that control the conditions of its species; 
so must the crystal be considered as tbe result of many co-operating 
influences, including those of the foreign constituents of the mother 
liquid, those of temperature and other physical conditions, and in- 
volving the principle that the molecules, whether those deposited. 
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or tbo 80 about to become so, affect or are affected by — and that to 
considerable distances — the whole of the fonned and forming crystal 
matter. 

It would be as useless to expect to explain the growth of a 
crystal without Kom(i such view as this, as to endeavour to account 
for the grt)wth or outward form of a particular plant by the develop- 
ment of a single leaf. (See the entire paper, which has an unusu- 
ally largo number of preliminary and other details, and occupies 
nearly twelve j^ages of the IVoceedings of the Royal Institution. 

RPECIFIO GUAVITIKK. 

A NEW method of ascertaining and verifying Specific Gravities 
has been laid before the Academy of Sciences of Paris, by M. A. 
Meyer, wdio says : — “The present methods employed for liscertain- 
ing specific gravities are very exact, but complicated. In fact, tlie 
whole consists in facilitating the means of measuring exactly the 
volume of water displaced by any given body of which the specific 
gravity is to be ascertained. The problem,” he says, “ may he 
solved in the following manner: — After Imving filled a vessel with 
water, jdace therein the long leg of a syphon. When the water is 
quite at rest, plunge the body of which the specific gravity is to 
be measured into the vessel. The water displaced will escape by the 
syphon, and being caught in a receiver, will rej)re8ent exactly the 
volume of the body immersed.” The arrangement is BiX)kcn of as 
peculiarly applicable to the measuring of minerals and other sub- 
stances which cannot be got into the hydrostatic balance. — Me- 
chanics' Magazine. 

DYNAMICS OF GASES. 

A TAPER has been read to the British Association, “ On the Dy- 
namical Theory of Gases,” by Professor C. Maxwell. The pheno- 
mena of the expansion of gases by heat, and their compression by 
pressure, have been explained by Joule, Claussens, Herapath, &c., 
by the theory of their particles being in a state of rapid motion, the 
velocity depending on the temperature. Tliese particles must not 
only strike against the sides of the vessel, but against each other, 
and the calculation of their motions is therefore complicated. The 
author lias established the following results : — 1. The velocities of 
the particles are not uniform, 'but vary so tliat they deviate from 
the mean value by a law well known in the “ method of least 
iw^uarea.” 2. Two different sets of particles will distribute their 
velocities, so that their virci vivee will be equal j and this leads to 
tlie chemical law, that the equivalents of gases are proportional to 
their sproific gravities. S. From Professor Stokes’s experiments on 
friction in air, it appears that the distance travelled by a particle 
between consecutive collisions is about inch, the mean 

velocity being about 1505 feet per second ; and therefore each par- 
ticle makes 8,077,200,000 collisions per second. 4. The laws of the 
diffusion of gases, as established by the Master of the Mint, are 
deduced from this theory, and the absolute rate of diffusion through 
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an opcnini^ can be calculated. The author intends to apply his 
rnatheiiiatical methods to the explanation on this hypoiheaw of the 
propagation of sound, and expects some light on the mysterious 
question of the absolute number of such particles in a given masa. 

TnAXSMISSION OF HEAT TUROUOH DIFFERENT QASK3. 

Professor Tyndall has read to the Koyal Institution a pa|:>er on 
this inquiry, in which, after showing the different quantities of Heat 
transmitted through Different CJivses, he adds : — 

Similar differences have also been esbiblished in the case of 
vapours. As representatives of this diverse action, the vapour of 
ether and of bisulphide of carbon may be taken. For equal volumen, 
the quantity of heat intercepted by the former is enormously greater 
than that intercepted by the hitter. 

To test the influence of quality, the following experiment was 
devised. A powerful lime light was placed at one end of the tube, 
and the rays from it, concentrated by a convex lens, were sent 
through the tube, having previousl)' been causetl to pass tlirough a 
thin layer of pur© water. The heat of the luminous beam excited a 
thermo-electric current in the pile at the end of the exhausted 
tube ; and this current being neutralized by the current of the second 
pile, coal-gas was admitted. This powerful gas, however, had no 
sensible effect upon the heat selected from the lime light ; while the 
same quantity of heat, from an obscure source,* was strongly 
affected. 

The bearing of this experiment upon the action of planetary at- 
mosphere is obvious. The solar heat possesses, in a far higher degree 
than that of the lime light, the j)ower of crossing an atmosphere ; 
but, when the heat is absorbed by tlie planet, it is so changed 
in quality that the rays emanating from the planet cannot get with 
the same freedom back into space. Thus the atmosphere admits of 
the entrance of the solar heat, but checks its exit ; and the result is 
a tendency to accumulate heat at the surface of the planet. 

In the admirable paper of M. Pouillet already referred to, this 
action is regarded as the cause of the lower atmospheric strata being 
warmer than the higher ones ; and Mr. Hopkins has shown the 
possible influence of such atmospheres upon the life of a planet 
situated at a great distance from the sun. We have hitherto con- 
fined our attention to solar heat ; but were the sun abolished, and 
did stellar heat alone remain, it is possible that an atmosphere which 
permits advance, and cuts off retreat, might eventually cause such 
an accumulation of small savings as to render a phinet withdrawn 
entirely from the influence of the sun a warm dwelling-place. But 
whatever be the fate of the speculation, the experimental fact 
abides — that gases absorb radiant beat of different qualities in dif- 
ferent degrees ; and the action of the atmosphere is merely a parti- 

• The quantity of heat i* measured by the amount of the galvanometric deflec- 
tion which it pri^uces : its power of passing through media may be taken as a 
USX iJt quality. 
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cular caso of tho iii(|uiry in which tbo speaker was at present 
engaged. * 


MAGNETIC ACTION OP THE SUN. 

Mr. Bratley Iuih read at the London Institution a lecture ** On 
the Masrnetic Action of the Sun, and its Connexion with the Spots, 
the Earth’s Magnetism and the Polar Lights.” The principal object 
of this lecture was to give an illustrated outline of one great result 
of the discussion (by Major-Geneml Sabine) of tho observations 
made at the Ihitish C<jlonial Magnetic Observatories ; by which, os 
it has been said, wo are " landed in a system of costnical relations, 
in which both tho sun and tlie earth, and probably the whole plane- 
tary system, are implicated.” In the opinion of the Joint Magnetic 
Committee of the British Association for tho Advancement of 
Science and tlio Koyal Society, expre8.sed in their Report just pub- 
lished by the latter body, that discussion has not merely brought into 
view, but full}" established, the existence of a very extraordinary 
periodicity in the extent of fluctuation of all the magnetic elements, 
which connects them directly with the i)hy8ical constitution of the 
sun, and with the periodical greater or less prevalence of spots on 
its surface, — the maxima of the amount of fluctuation corresjionding 
W'ith the maxima of the spots, and these again with those of the exhi- 
bitions of the Aurora liorealis, which thus appears also to be sub- 
ject to tho same law of jicriodicity. The discovery made by General 
Sabine of a decennial ]>enod in all those magnetic influences at ‘the 
surface of the globe, which, by their dependence on the hours of 
solar time, led liim to recognise the sun as their primary cause — 
operating, however, in some other manner than by its heat— was 
explained by reference to the observations of Arago on the diurnal 
variation of the declination, which were jiurposely selected by the 
lecturer, as giving independent evidence on tho subject, having been 
made before the establishment of the British Magnetic Observatories, 
and because that philosopher was evidently unaware of the existence 
of tlie periodicity they demonstrate, in common with the later ajid 
different obserratious in which the decennial period was first reco- 
gnised by Sabine. 

A general view was then taken of the phenomena of the Solar 
Spots, and of tlie analogy between them and the revolving storms of 
our own atmosphere first inferred by Sir John Herschel, and since 
remarkably confirmed, it was stated, by the observations of the 
Rev. R. Dawes on the rotation of the spots about their own centres, 
and those of Mr. Carrington on the currents in which they appear to 
drift across the sun ; and the discovery of a decennial period in 
their amount and frequency by Schw-abe of Dessau, in the observa- 
tions which he has carried on for the third part of a century, was 

* While correcting the proof of this abstract, I learned that Dr. Frans had 
arrived at the conclusion that an absorption of 3’64 per cent, of the heat passing 
through a column of air 90 centimetres long tidees ]^ace ; for coloured gases ho 
Buds the absorption greater ; but all colourlessjases he assumes show no markod 

divergenoe from the atmosphere. — Foffgendorjrt AnnaUn, xciv. 



XATXJRAL PHILOSOrnT. 


141 


described by reference to tables comparing the periods of the maxima 
and tl>e minima of the spots with those of the magnetic fluctuations 
as made known by Sabine, which were thus shown to be, when 
complete, corresponding periods of ten years. The enormous activity 
in certain regions of the sun indic-ated by the magnitude of the 
spots, and the rapidity of their motions and clianges, it was sug- 
gested, was adequate to any conceivable exertion of force upon the 
earth. In proceeding to the third subject of tliis law of periodicity, 
the Polar Lights, after a brief description of their chaiacteristic 
phenomena, Mr. Brayley stated, that in his opinion the only sugges- 
tion of their cause, hitherto enunciated, in the nature of a vera causa, 
had been made by Professor Faraday, atid had been amydy verifipd 
]>y facts subsequently observed, — a statement now made for the 
first time. In the Bakcrian Lecture, read before the Ivoyal Society 
in 1S32, relating his discovery of terrestrial magneto-electric induc- 
tion, Mr. Faraday showed that effects similar to those he had ob- 
tained by instrumental means, but infinitely greater in force, might 
be produced by the action of the globe, as a magnet, upon its own 
mass, in consequence of its diurnal rotation ; and, in the sequel, lie 
asked whether the Aurora Borealis and Austndis might not l>e the 
discharge of electincity, thus urged towartls the fioles, and endea- 
vouring to return, above the earth, to the equatorial regions ; citing, 
as in accordance with an affirmative reply, the effect of an aurora 
upon the magnetic needle recorded by Mr. R. W. Fox. He did not 
pui’sue the subject ; but the hypothesi.s has been abundantly verified, 
with respect to the production of terrestrial currents of electricity, in 
the manner inferred, by the earth’s rotation, and the other natural 
motions of conductors cutting the m.agnetic curves, by facts which 
the electric telegraph, land and submarine, has disclosed, and some 
of which were recited ; while all the phenomena of the Polar Lights 
themselves, especially those wliich are susceptible of precise measure- 
ment and instrumental observation, conspire to verify Faraday’s sug- 
gestion as to their immediate nature and cause. That they are truly 
electrical in their nature, an inference rendered so probable by their 
obvious phenomena, Mr. Brayley considered to be proved by their 
(clectro-magnetic inductive) effects on the magnetic elements : nothing 
hitherto known having the power of producing such effects but mag- 
netism itself, and electricity, while no phenomena of the former are 
luminous — there is no magnetic light ; and the absence of atmo- 
spheric electricity during the display of the aurora, paradoxical as it 
may seem, is a necessary consequence, the electricity being absorbed, 
as it were, by its conversion into the correlate magnetism, or in 
other words, ceasing to be statically manifested while being dynami- 
cally exerted. 

^me experimental illustrations of the electrical nature of the 
Polar Lights were then exhibited, in which the luminous disruptive 
discharge was taken in exhausted tubes, that is, in excessively rare 
media resembling in their attenuation the atmosphere itself at the 
elevations where the Aurora occurs ; one of the tubes, prepared by 
M. Gassiot, showing the stratified discharge (originally obtained by 
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Mr. Grove), recently cited by Humboldt in evidence that the dark 
Bpacet) in the Aurora may l>o real, and not merely the effect of con- 
trast. The source of the electricity in these experiments being the 
apparatus termed the b’uhinkorff coil, the close accf^rdance between 
them and the natural })!iononienon was pointed out, in the fact that 
the electricity was old, dined by a process of magneto- electric induc- 
tion, exactly analogous, on the small scale, to tl»e natural j>rocess 
to ‘wliicb, ojierating in the globe itself, Faraday has referred the 
electricity manifesb d in the Polar Lights. 'J'hu actual influence of 
the Aurora on tlie magnetic elements was exemplified by three pho- 
tographs from the self- registering apparatus at the Kew Observatory, 
on which the vertical, the horizontal, and the total-force magneto- 
meters, rcKpectively, had recorded the disturbances produced in them 
by the Aumra of December JS, 1858. 'I’he facts establishing the 
participation of the Polar Lights in the great law of solar periodi- 
city which it had been the object of the lecturer thus generally to 
explain, wore then briefly stated ; and the conclusion w.as deduced, 
tliut the relation of the j periodicity to the electrical causation of the 
Polar Lights, is simply this — that the magnetic action of the sun 
periodically affects the terrestrial magnetism, which, being con- 
verted into electricity by the earth’s rotation and moving con- 
ductors, agreeably to the theory maintained, exhibits the period 
in the polar diflchargos of that electricity . — Athtnceuvi Report 


BOTATORY MOTION AND ASTRONOMICAL OBSERVATIONS AT SEA. 

A PA PER has been read at the United Service Institution, by the 
Rev. Baden Powell, M.A., F.ll.S., Savile Professor of Geometry, 
Oxford, on Rotator}' Motion, and its application to obtain stability 
for Astronomical Observations at Sea.” The object of the lecture 
was to explain the principles on which, recently, plans liave been 
proposed and successfully tried, for obtaining a stable platform for 
an artifleial horizon, and a support for a telescope on board ship. 
The principles of contrivances hitherto adopted were shown to be 
defective on mechanical grounds, as mere suspension generates pen- 
dulum motion. The rotatory principle applied in the top” of 
Terson and of Troughton, as the centre of gravity is below, involve 
the same defect. This defect is obviated by suspending a revolving 
desk in gymbals accurately balanced on its centre of gravity on the 
principle of the gyroscope. Such a machine has been constructed 
and actually used by Professor C. P. Smith, on his voyage to Tene- 
Tiflfe. It afl'ords a support either for his artificial horizon (constructed 
by means of a spirit level), and when on a larger scale for a tele- 
scope, which may be applied to the observation of the eclipse of 
Jupiter’s satellites, so valuable for determining the longitude, but 
without it incapable of being observed. A working model of the 
machine was exhibited. 


THE moon’s motion. 

The Astronomer Royal has communicated to the British Asso- 
ciation a paper, ** On the px'esent {State and History of the Question 
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rospcctiug the Acceleration of the Moon’s Motion.” It hatl been 
known, from the time of Newton, that the motions of the moon aro 
iliRturbetl by the attraction of the sun, and tiiat a great part of tho 
ehect is of the following kind, viz., that when the moon is between tho 
BUT! ami the earth, the sun attracts the moon tiway from the eartli ; and 
when the earth is, between the sun and the moon, tho sun attracts 
the earth away from the moon ; anti thus, in both eases, it temis to 
Bcparate tiie eartli and the moon, or diminishes the attraction of tho 
moon to the earth. There are sometimes effects of the opposite 
cliaracter ; Imt, on tlie whole, that just described is predominant. 
If tins diminution were always the Bamo in amount, the periodic 
time of the mo<m passing round the earth would always be tho same. 
But it was found in the last century, by Halley and lJunthornc, that 
the ])eriodic time is not always the sauie. in order to recvincile tho 
cclijisosof the moon recorded by Ptolemy with modern observations 
of the moon, it was necessary to su}>poso that in every successive 
century the moon moves a little <iuickcr than in tho jirecoding 
centurj^ in a degree which is nearly represented by supposing that 
at each successive lunation the moon approaches nearer to the earth 
by one inch. Tho principal cause of this was discovered by Laplace. 
Pirst, it had been shown by him and by others that tlie attractions 
of the other planets on the sun and on the c:u*th do not alter tho 
longer axis of the orbit which the earth describes round the sun, and 
do not alter the length of the year ; but they diminish slowly but 
continually through manythousands of years tho degree of ellipticity 
of the earth’s orbit. Now, when the earth is nearest to the sun, tho 
decrement of attraction of tho moon to the earth (mentioned above) 
is greatest; and when the earth is furthest from the sun, that de- 
crement is least. It had been supposed that the fluctuations of 
magnitude exactly balance. But Laplace showed that they do not ; 
ho showed that the increased amount of decrement (when the earth 
is nearest the sun) overbalances the diminished amount (when the 
earth is furthest from the sun) ; and, therefore, that the less exceiitric 
is the earth’s orbit, the less does the increased amount of decrement at 
one part overbalance the diminished amount at another part, and the 
less is the total amount of the sun’s disturbing force. And, as the 
sun’s disturbing force diminishes the moon’s attraction to the earth, 
that attraction is less and less impaired every century, or becomes 
practically stronger : every century the moon is pulled into a rather 
smaller orbit, and revolves in a rather shorter period. On com- 
puting the effect from this cause, it was found to agree well with 
the effect which Halley and Dunthome had found in observations. 
The Lunar Tables thus amended (and with other, but minor, 
irnprovementff) were applied to the computation of other ancient 
eclipses which require far greater nicety than Ptolemy’s lunar 
eclipses, namely, total eclipses of the sun. The most remarkable of 
these were the eclipse of Thales (which occurred at a battle), that at 
Larissa or Nimrdd (which led to the capture of that city by the 
Persians from the Medes), and that of Agathocles (upon a fleet at 
sea). They are all of great importance in settling the chronology. 
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Dates were thus found for these several eclij)ses which are most 
satisfactory. 

About this tirno Mr. Adams announceil his discovery, that a part 
of the sun’s disturljing force had been omitted l>y Laphice. Tlie 
sun pulls the moon in the direction in which she is going (so as to 
accelerate her) in some parts of her orbit, and in the opposite direc- 
tion (so as to retitrd her) in other parts. Liipluce and others sup- 

S osed that these accelerations and retardations exactly balance. 

fr. Adams gave reasons for sujiposing that they do not balance. In 
this ho was suhscquently supported by M. Delaunay, a very eminent 
French niatheinatician, who, making liis calculations in a different 
way, arrived at the very same figures. But he is opposed by Baron 
Plana, by the Count do I’ontdcoulant, and by Professor Hansen, 
who all maintain that Laplace’s investigations arc sensibly correct. 
And in this state the controversy stands at present, it is to be 
remarked, that observations can here give no assistance. The 
question is purely whether certain algebraical investigations are 
right or wrong. And it shows that what is commonly called 
“ mathematical evidence” is not so certain as many persons imagine ; 
and that it ultimatel}^ depends on moral evidence. The effect of 
Mr. Adams’s alteration is to diminish Laplace’s change of the 
periodic time by more than one-third part. The computations of 
the ancient eclipses are very sensibly affected by this. At present 
wo can hardly say how much they are affected ; possibly those of 
Larissa and Agathocles would not be very much disturbed ; but it 
seems }X)8aible that the computed eclipse of Thales might be thrown 
80 near to sunset as to be inapplicable to elucidation of the historic 
account. This is the most i>erplexing eclipse, because it does not 
appear tliat any other eclipse can possibly apply to the same history. 
The interest of this subject, it thus appcai-s, is not confined to 
technical astronomy, but extends to other matters of very wide 
range. And the general question of tiie theory of the moon’s acce- 
leration may profierly be indicated as the most important of the 
svibjects of scientific controversy at the present time. 

AQUEOUS VAPOUR OP THE ATMOSPHERE. 

Admiral Fitzroy has read to the British Association a paper, in 
winch, in order to show why this subject was of urgent importance, 
tile author gave a brief description of the origin, nature, and objects 
of the Meteorological Department of the Board of Trade, which was 
instituted to collect and publish meteorological observations made at 
sea ; and explained that he now required the opinions of competent 
authorities as to the best niethod of publishing a great accumulation 
of valuable observations. Keferring esjKJciidly to the division of 
opinions of some scientific men on the question Aqueous Vapour, 
and the reduction of barometrical observations, the Admiral quoted 
passages from the reports of Colonel James and Professor Patten, 
printed in the third number of Meteoroloffical Papers, publish^ 
by the Board of Trade in 1868. Admiral Fitzroy then submitted 
to the President of the Section that it would be desirable to elicit 
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Bomo authoritAtive opinions on the subject in question, before he j>ro- 
ceciled to other meteorological perplexities which he had in reserve 
for another occasion. 

The Astronomer Royal expressed hia full sense of the importance 
of this particular question and of the extreme difficulty of dealing 
with meteorology, not only because of its extent and coinjdication, 
but because of the want of sufficient facts on which to base sound 
theory. He approved of Admiral Fitzroy’s views generally, but 
adopted a more rigid adherence to the results of Dalton’s and 
Reguault’s experiments, which showed that one gas is a vacuum to 
anotlier. The Astronomer Uoyal hoped that Admiral Fitzroy would 
jHiblish the results (to which reference had been made), in a reduced 
staUj, and would show the originals, as well as tlie elements of I'e- 
duction likewise. 


INTENSIFrCATION OF SOUND ; THE PHONOSCOPE AND Hl'DUOPHONF. 

Dk. Scott Alison has read to tlie Royal Society a j)aj>er, “On 
the Intensification of Sound through Solid Bodies by the interposi- 
tion of Water between them and the distal extremities of Hearing- 
Tul>e8.*’ The author gives an account of various experiments which 
he has recently made on sounds proceeding through solid bodies. 
He has found that sounds which are faint, wlien heard by a hearing- 
tube applied directly to solid sounding bodies, become augmented 
when water is interposed between these bodies and the distal ex- 
tremity of the hearing-tube. He has been able, by the employment 
of water, to hear the sound of a solid body, such as a table, which, 
without this medium, has been inaudible. Experiments have been 
made upon water in various amounts and in different conditions. 
Thus a very thin layer, a mere ring round the edge of the hearing- 
tube, masses of water in larger or smaller vessels, and a bag of water, 
have been employed. The results have been the same as regards 
augmentation. The degree of augnientiition was greatest when the 
hearing-tube was immersed freely in water. In experimenting upon 
water in vessels, it was found necessary to close the extremity of the 
tube to be immersed, by tying over it a piece of bladder or thin 
india-rubber ; for the entrance of water into the interior interfered 
greatly with the augmentation. 

The effect of water in aninnenting soand is materially reduced if even a small 
amount of solid material be interposed between the water employed and the 
mouth of the bearing-tube. A piece of wood, not much thicker ttian a paper- 
cuittT, materiafir interferes with the augmenting power of water. The au^en- 
tation of sound thus obtained by water seems to be due to the complete Siting 
of the liquid on the solid body, and also round the mouth of the hearing-tube, 
whereby the column of air is thoroughly enclosed ; also to the leas impediment 
to the vibrations of the instrument when held in contact with water, t^n when 
held in contact with a solid body, the water yielding in a greater degree than a 
solid. 

The mode of judging of the augmentation was twofold : 1st, one sensatioa 
was compared with another perceived by the same ear, the one seusatiou fol- 
lowing immediately upon the other ; 2nd, the differential stethophone was em- 
ployed, by which two impressions ore simultaneously mode upon the two ears ; 
m wh^h cjM, if one impression be materially greater thui the other, sound is 
peroeived in that ear only on which the greater impression is made. To ob- 

K 
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tain the advantage of the differential atcthophone, or “ Phonoacope,” as it might 
here primps ho more corrootly designated, when sounds at some distance from 
the cor were hoing examined, its length was increased by the addition of long 
tubes of india-rubber. 

Experiments were made upon other liquids l>esidog water, such as mercury 
and ether. 

Other materials lu^fides liquids were found afford a similar intensification 
of sound from solid bodies, such as laininio of gutta j)ercha, or of india-rubber, 
axtd sheets of writing paper, but the amount of augmentation was less. 

The hearing-tubes employed were various. Many of the exjwriiuenta were 
performed with tlie au1b<»r’rt ordinary differential stef,hoi)hone, an nistnuuent 
deseribed m the PhiloKophioal Ala^miiie for Moveniber, 1H58. India-rubber tubes 
Htted with ivory ear-knobs, and with wooden or glass cups (the size of the cup or 
object -extremity of ordinary stethoscopes), and having an ear-extremity to pass 
into the meatus, and brass tubes, w'ere also in turn employed. Tubes closed at 
their distal extremity with solid iiisUu'ial, such as glass, did not answer so well os 
those clo«(Hi w'ith membrane. 

The water-bag increases the impression conveyed to the ear by the wooden 
Btotho«!ojH‘, if it be placed betwc<‘ii the flat ear-]*icce and the exteruHl ear. It 
may be employed alone to reinforce sound. The name of llifdrvpkane has been 
given to it. 

A postscript is added, in which the author records an experiment made on the 
bank of the Serpentine river. A sound produced upon the land was heard at a 
])oint in the water when it could not be beard at an equal distance on the 
ground, if the two limbs of the diflerential stethopbone were employed simul- 
taneouMy. 

The sensation upon the ear, connected, by means of a hollow tube, with 
water in sonorous undulations, was found to be much greater than that uppn 
the ear connected with the same water by means of a solid rod. When both 
tube and solid rod were employed simultaneously, sound was heard in that ear 
only supplied with the tube. 

THE PHOKAUTOQEAPH. 

Thebe haa been exhibited to the British AssociAtioD an instru- 
ment with the al>ove name, for registering Simple and Compound 
Sounds, by the Abbd Moigno. The Bhonautograph consists of a large 
chamber or drum, of a spheroidal form, with a diaphragm or drum- 
head at one end, which, by a system of levers, works the pen which 
records the sounds which the fonu of the chamber causes it to con- 
centrate on the tympanum. The Abb^ exhibited a drawing which 
explained the construction of the instrument, and then exhibited 
drawings showing the actual markings of the pen over a sheet of 
paper can-ied pa.st it by clockwork, Ist, when tuning-forks sounding 
various notes were vibrated in presence of the instrument ; 2nd, 
when sevei-al notes were sounded on a diapason pipe ; and, 3rd, when 
a person spoke l>efore it. In the first two cases the recording pen 
drew such regular curves, that the number of vibrations correspond- 
ing to the note as seconds could be counted, and, as the Astronomer 
Hoyal observed, they were obviously the curve of sines. In the case 
of the human voice the words spoken were written below the corre- 
eponding tracings of the pen ; and although these were very 
irregular, yet a marked correspondence could be traced, especially 
where the words contauied r s, (jr’s, and other well-marked low or 
guttural sounds. 


THKBMOMETBIO STATIONS ON MONT BI*ANC. 

Peofessoe Tyndall has communicated to the British Association the 
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following paper. On the EgtaUiahment of Thermometric Stations 
on Mont Blanc:” — 

1 proposed to the Royal Socioty some months aco to establish a series of 
•tattons between the top and the bottom of Mout Blanc, and to pJaoe suitable 
themionicters at each of them. The Council of the Society thought it right to 
place a sum of money at my disposal for the purchase of instruments and the 
payment of guides j while T agreed to devote a portion of nay vacation to the 
execution of the project. At Chamouni 1 had a number of wooden pilt^s pre- 
p^d, each of them shod with iron, to facilitate the driving of it into the snow. 
The one intended for the summit was 12 feet long and 3 inches square : the 
others, each 10 feet long, were intended for five stations between the top of the 
mouutain and the bottom of the Glacier de Bossons. Each post was furnished 
with a small cross-piece, to which a horizontal minimum thermometer might bo 
attached. Bix-and-twenty porters were .found necessary to carry all tmr 
apparatus to tho Orauds Muiets, whence fourteen of them were imn>e- 
diat«'ly scut back. The other twelve, with one exception, reached the sum- 
mit, whence six of them were sent back. Six therefore remained. In addi- 
tion to these we had throe guides, Auguste Balmat being the principal one ; 
these, with my friend Dr. Frankland and myself, made up eleven persons in 
all. Though the main object of the expedition was to plant the posts and 
fix the thermometers, I was very anxious to make some observations on the 
diathermancy of the lower strata of the atmosphere. I therefore arranged 
a series of observations with the Abl>^Teullet, of Chamouni ; he was to operate 
at Chamouni, while I oberved at the summit. Our instruments were of tho 
same kind ; and in this way we hoped to determine the influence of the stratum 
of air iuterpos^ between the top and bottom of the mountain upon the solar 
radiation. Wishing to commence the observations at an early hour in the 
morning, I had a tent carried to the summit. It was ten feet in diameter, and 
into it the whole eleven of us were packed. The north wind blew rather fiercely 
over the summit ; but we dropped down a few yards to leeward, and thus found 
shelter. Throughout the night wo did not suner at all from cold, though the 
suijaceut snow was 16" Centigrade, or 27" Fahr. below the freezing point of 
water. We wore all, however, indisposed. I was, indeed, unwell when I quitted 
Chamouni ; but I fhJly expected to be able to cast this off during the ascent. 
In this, however, I was unsuooessful ; my indisposition augmented during the 
entire period of the ascent. The wind increased in force towards morning ; and 
as the fine snow was perfectly dry, it was driven upon us in clouds. Had no 
other obstacle existed, this alone would have been sufficient to render the ofmer- 
vations on solar radiation impossible. We were therefore obliged to limit oor- 
eolvcs to the principal object of the expedition — the erection of the post for the 
Ihcrmumeters. It was sunk six feet in the snow, while tho remaining six feet 
were exposed U> the air. A minimum thermometer was screwed flrm^ on to 
the cro.ss-piece of the pile; a maximum thermometer was screwed on beneath 
this, and under this again a wet and dry bulb thenuomoter. Two minimum 
ibei*mometers were also placed m the snow ; one at a depth of six, and the other 
at a depth of four feet liwow the surface ; these being intended to give us some 
inforniatioii as to the depth to which the winter cold penetrates. At each of 
the other stations we placed a minimum thermometer in the ice or snow, and a 
maximum and a minimum in the air. The stations were as follow : — 

ZTbe suuuuit, Corridor, Grand Plateau, tbeglacier near the Grands Muiets, and 
two additional ones between the Grands Muiets and the end of tbe Glacier de 
Bossons. We took up some rockets, to see whether the ascensional power or 
the combustion was affected by the rarity of the air. During the night, how- 
ever, we were enveloped in a dense mist, which defeated our purpose. One 
xocket, however, waa sent up, which appeared to penetrate the mist, and rising 
probably above it, its sparks were seen at Chamouni. Dr. Frankland was also 
Kind enough to undertake some experiments on combustion : six candles were 
chosen at Chamouni, and carefully weighed. All of them were permitted to 
burn for one hour at the top ; and were again weighed when we returned to 
Chamouni. They were afterwards permitted to bum an hour below, Rejecdsg 
one caudle, which gave a somewhat anomalous result, we found, to our surprise, 
that the quantity consumed at the top was, within the limits of error, tbe same 
as that ceusumed at tbe bottom. This result surprised ns all tbe more, inat* 
K 2 
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mach M tb« light of tbo cAndlai app«arod to be much feeblerjat the top than at 
the bottom of the ntountnin. The explosion of a pistol was sensibly weaker at 
the top than at a low level. Tlie $hortnegK of the sound was remarkable ; but it 
bore no reaemblance to the sound of a cracker, to which, in acoustic treatisea, it 
is usually compared. It resembled more the sound nroduoed by the explosion 
of a cork from a champa('uc-t>ottle, but it was much louder. The sunrise from 
the summit exceeded in mafpiiflcence anything that I had previously seen. The 
snows on one side of the mountain were of a pure light hme, being illuminated 
by the rfrfee/ed light of the sky ; the summit and the sunward face of the moun- 
tain, ou the cont vary, were red from the trawimifted light , and the contrast of both 
was finer than T can describe. I may add, in conclusion, that the lowest tempe- 
rature at the summit of the Jardin during last winter was 21‘' Cent, below xero. 
We vainly endeavoured to Hnd a thermometer which had been placed upon the 
summit of Mont Blanc last year. 

PHOSPHORESCEmiE AND FLUORESCENCE, 

Professor Fakadat has read to the Royal Institution a paper 
upon the great advance in the ex|3erimental part of this subject 
which has recently been made by E. Becquerel. Mr. Faraday 
having illustrated the effect of Phosphorescence, and the phenomena 
of Fluorescence, showed that many phosphori are highly fluorescent. 
Thus, if one of them be exposed to the strong voltaic light, and 
then placed in the dark, it is seen to be brilliantly luminous, gradually 
sinking in brightness, and ultimately fading away altogether ; but 
if it be held in the rays beyond the violet end of the spectrum, (the 
more luminous rays being shutoff,) it is again seen to be beautifully 
luminous, but that state disappears the instant it is removed from 
the ray. Now, this is fluorescence, the same body seeming to be both 
phosphorescent and fluorescent. Considering this matter, and all the 
ciroumstanoes regarding time, Becquerel was led to believe that 
these two luminous conditions differed essentially only in the time 
during which the state excited by the exposure to light continues 
that a body being really j)ho8phorescent, but wliose state falls in- 
stantly, is fluorescent, giving out its light while the exciting ray 
continues to fall on it, and during that time only ; and that a phos- 
phorescent is only a more sluggish body which continues to shine 
after the exciting ray is withdrawn. To investigate this point ho 
invented the Phoftphoroscope^ an apparatus in which disc, or other 
surfaces illuminated by the sun or an electric lamp, may, by re- 
volution, be rapidly placed before the eye in a dark chamber, and 
so regarded in the shortest possible space of time after their illumina- 
tion, By such an apparatus, Becquerel has shown that all the 
fluorescent bodies are really phosphorescent ; but that the emission 
of light endures only for a short time. 

Professor Faraday then made an extensive series of experimental 
illustrationB upon the foregoing points, employing fine specimens of 
phosjdiori, for which he was indebted to Mr, Becqueiol himself. 
The phosphoroscope employed consisted of a cylinder of wood, one 
inch in diameter and seven inches lo*Dg, plaeed in the angle of a black 
box with the electric lamp in.side, so that three- fourths of the cylinder 
were external, and in the dark chamber where the audience sat, and 
one-fourth was within the box, and in the full power of the voltaic 
light. By proper mechanical arrangements this cylinder could be 
revolved, and the part which was at one instant within, rapidly 
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brought to the outside, and obeerved by the audience. Ar the 
cylinder couki l>e made to revolve 300 times in a second, and as the 
twentieth i>art of a revolution was enough to bring a sufficient portion 
of the cylinder to the outside, it is evident tliat a phosphorescent 
effect which would last only the 1 -3000th or even the l-6u00th of a 
second might be made apparent. All escape of light between tbo 
moving cylinder and the box was prevented by the use of properly 
attached black velvet. 

The rvllnder wm first supplied with a surface of Becquerel's nhosphori. Tho 
eftect luTc was, that wheti hy rotation the part illuminated was brought outside 
♦ ht* box It was found phosphoreacent. It the cylinder continued to rotate it 
appeared ecjuiiUy luminous all u\er and when the rotation ceased, or tho lamp 
was extineni.shod, tho lijjht gradually sank as the phosphorescence fell, Tlien a 
evliiulor having a surface of quimne or tesetilin was put into the apparotu’s. 
'\\'hilsf the cylinder w’lis still il was dark outside ; but when revolving with mo- 
derate % oh K'ity it became luminous outside, ceasing to be so the moment tho 
revolution stopped. Hero the fluoroacenee was eviiU'iitly shown to occupy time; 
imleed, the full time of a revolution : and taking advantage of that, tlio self- 
ehining of the liody was separated from its illumination within, and the fluo- 
rescence made to assume the character of phosphorescence. Another cylinder 
was covered with crystals of nitrate of uranium, a hot saturated solution having 
boon applied over it with a fine brush. The result was beautiful. A moderate 
degree of revolutionn)roughi no light out of the box ; but with increased motion 
it began to appear at the edge. As the rapidity became greater, the light spread 
over the I'ylinaer, but it could not l>o carried over the whole of its surface. It 
issued a.s a bund of light where the moving cylinder left the edge of the box, 
diniinishini* in intensity as it went on, and looking like a bright flame, wraiipiug 
round halt the cylinder. When the direction of revolution was reversed, this 
flame issued from the other side ; and when tho motion of tho cylinder was 
•topped, all the phenomena of fluorescence or phosphorescence disappeared at 
once. The wonderfully rapid manner in which the nitrate of urunnini received 
the action of the light within the hoi, and threw off' its phosphorescence out- 
side, was beautifully shown. 

The electric light, even when the discharge is in rarefied media, or as a feeble 
brush, emits a great abundance of those rays which produce Ibo phenomena of 
fluorcBecuce ; but then if these rays have to pass through common glass they are 
cut off', being absorbed and destr<»yed even when they are not expended in pro- 
ducing fluorescence or phosphorescence. Arrangements can however be made 
in which the advantageous circumstances can be turued to vood account with 
sufli bodies as Becouerel’s phosphori or uranium glass. If tnese be enclosed 
within glass tubes, naving platinum wires at the extremities, tod which are also 
exhausted of air and hermetically sealed, then the discharges of a KubmkurfT 
coil can be continually sent over the phosphori, and the eti’eots both fluorescent 
and phosp^liorescent be beautifully shown. The first or immediate light of the 
bmly is often of one colour, whilst on the cessation of the discharge the second 
or deferred light is of another ; and many variations of the effects can be produced. 

In connexion with rarefied media it may be remarked, that some 
of the tubes by Geissler and others have l^en observed to have their 
rarefied atmospheres 'phosphorescent, glowing with light for a mo- 
ment or two after the discharge through them was suspended. Since 
then Becquerel has observed that oxygen is rendered phosphorescent* 
t.«. , that it presents a persistent effect of light, when electric discliarp^es 
are passed through it. Mr. Faraday has several times had occasion 
to observe that a flash of lightning, when seen as a linear dischai^e* 
left the luminous trace of its form on the clouds, enduring for a 
sensible time after the lightning was gone. He strictly verified this 
fact in June, 1857, recording it in the PhUosopKical Maganne^ and 
referred it to the phosphorescence of the cloud. He has no doubt 
that that is the true explanation. 
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IKFLUKNOK OF LIGHT ON THE OBOWTH AND NUTEITTON OP ANIMALS. 

Bh, Gladstone, in a paper read by him to the Royal Society, 
gives, as the result of his experiments on this subject, under the head 
of colour, what he considers a new construction upon the facts ob- 
served by Professor Forbes. He discovered that increased depth ot 
sea corresponds with diminished light, and that both of these condi- 
tions again correspond with peculiar changes in colour, and ultimately 
with loss of colour in the shells inhabiting these depths ; but there 
is no evidence to show that these colourless shells have developed 
any materials capable of manifesting colour after exposure to the in- 
fluence of light; whereas my own and other experiments show that 
the etiolated and leaves of plants speedily manifest the charac- 

teristic colour of the chlorophyl if placed in the sun’s rays. 

So far, therefore, as our present knowledge on the subject justifies 
any conclusion, the varieties of colour and the absence of colour in 
the mollusks are physiologically separated from the phenomena of 
etiolation of plants, and may be placed in the same category as the 
varieties of colour and the absence of colour in the corollas of flowers, 
which depend upon the development of materials having certain 
optical properties. 

The l^autiful facts observed by Professor Forbes, instead of being 
regarded as the consequence of imperfect exposure to light, must, 
Br. Gladstone thinks, take rank with the phenomena of colouration 
observed throughout the animal kingdom, such as the peculiar 
markings of reptiles, birds, and wild animals, according to their dif- 
ferent habitats and modes of life ; the colours of the upper and lower 
surfaces of fish, and the like ; which cannot be shown to depend upon 
the exj>08ure or non-exposure to light with which they frequently, 
but not always, coincide. These facts ap|>ear only to form a part of 
the vast and perfect plan of creation, in which everything that exists 
is suited in every particular to the conditions of its existence ; thus, 
those mollusks which are designed to inhabit depths scarcely per- 
meable to light, can have no need, and hence have no provision, for 
elements, to the manifestation of which light is an essential condition. 

oolottk-blindness. 

Pbofkssor G. Wilson, M.B., has communicated to the British 
Society some statistics on this term. Colour-blindness is applied not 
to a disease of vision, but rather a remarkable type of vision. Br. 
Wilson went on to give an explanation of the nature of this visual 
pMuliarity, illustrating his remarks by laughable instances. ‘ ‘ Colour- 
blind people,” he said, “don’t see the red in pink — they think 
it is white ; and if we darken red with black, they stop seeing any 
red in it, and call it black before we do.” This peculiarity, however, 
shows itself chiefly — first, in the confounding of red and green, — 
secondly, in matching or confounding dark red and brown, — thirdly, 
in confounding red and black, — and, lastly, in confounding different 
shades of the same colour. As example.s of this peculiarity, the Pro- 
fessor mention^ the case of an upholsterer, in Edinburgh, who 
covered a coffin with scarlet cloth ; and of a gentleman who asked 
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Udy with a red velvet bonnet for whom she was in mourning. The 
earliest case of colour-bliudneHs on record was mentioned In an old 
number of the Philoiophical Transact iont. A wedding was about 
to take place, and the father of the bride was about to send the 
bridegroom home for coming in a black dress. The bride remon- 
strate with her father, and assured him that it was not a black 
dress, but what she thought a genteel colour-— claret. As regards 
red and green, colour-brmdness in this re8|)ect is generally discovered 
with dowers. Dalton discovered his colour-blindness by hearing 
parties call a geranium red, which he had thought light blue. 
l>ugald iStewart could not tell a cherry from its leaves — except by 
the form. 


THE KALEIDOSCOPIC COLOUR- TOP. 

The Kaleidoscopic Colour-Top, invented by Mr. John Gorham, 
is one of those ingenious instruments which combine with entertain- 
ment the means of sound instruction. It is calculated to produce 
good results as regards the combination and contrast of colours, and 
will, we have no doubt, be largely purchased ; for, while it will 
amuse and please the children, it will also gratify and enlighten their 
elders, properl}' looked at. It is curious to notice that, though the 
several colours are by rapid rotation blended into a compound colour, 
yet each is restored in its individuality when seen through a perforated 
black plane, placed at will about an inch above the combined colours, 
which plane is made, by a simple and very ingenious contrivance, to 
revolve at a lower rate of speed. It is important to note that, while 
the results of the mixture of colours by tlie ordinary process and by 
rotation bear a striking resemblance, there is a curious exception 
with respect to the formation of green. Yellow and blue, mixed in 
any proportions, will produce it, but no yellow and blue rotated will 
form a green of any sort. 

We can see in the kaleidoscopic colour- top a means of teaching 
many of the most interesting phenomena of colour, and we would 
suggest that one of the card discs should have the three primary 
colours only painted on it in the pro{>€r proportions, so as to show 
the formation of white, which occurs on rapid rotation. The top will 
serve to elucidate the principles of contrast and the action of the 
complementary colours. A little g'u-l standing by asks us, ‘ * What 
is meant by complementary colours f* The three primary colours are 
yellow, red, and blue : what is wanting in a given colour to complete 
this triad is called its complementary. For example, the comple- 
mentary of red is yellow and blue (or green) ; the complementary of 
blue is red and yellow (or orange) ; the complementary of yellow 
is red and blue (or violet). If you look on a colour for a minute or 
so, and then direct the eye to a contiguous grey surface, the com- 
plementary becomes visible. Of course the combinations permitted 
by the top are infinite ; but, as a few examples of elegant effects, we 
may notice the following : — Blue disc and yellow heart ; black disc, 
yellow heart and multangular blue piece ; red disc, green heart and 
open ring of black ; red disc, white multangle and black ring ; green 
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flUc and red heart ; yellow dUo and blue heart ; the party-coloured 
discs alone; each combination having a perforated plane dropped 
down over it, while rotating. Borne combinations are, however, very 
fine without the plane. — Builder, No. 845. 


CAUSE OF OOLOOBS. 

Mb. J. Smith has exhibited to the British Association two little 
instruments, fitted to produce rapid whirling motion ; by placing m 
those cards a pure white, so cut out as to give at several distanoee 
from the centre various proportions of the white parts remaining, 
and plaining the instrument on an intensely black ground (a piece of 
black vulvijt), ho succcoded in producing vivid impressions on the 
eye of several colours, viz., bright reds, dusky reds and browns, 
deo]) greens, light greens, yellows of various degrees of purity, 
orange violets, and otlier colours ; and asserted that, by appurtioniug 
the Hjjaces which alternately produced in rapid succession impres- 
sions of light and of darkness, he could at pleasure cause any colour 
he desired to be seen while the rapid motion was continued. 

DECOMPOSITION OF ANCIENT GLASS. 

Sir David Bbewsteb has read to the British Association a paper 

On the Decomposed Glass found at Nineveh and other Places.’* 
Sir David descried the general appearance of glass in an extreme 
state of decomposition, when the decomposed part was so rotten as 
to break easily between the fingers, a piece of undeoompoaed glass 
being generally found in the middle of the plate. He then ex- 
plained how, in other specimens, the decomposition took place 
around one, two, or more points, forming hemispherical cups, which 
exhibit the black cross and the tints of polarized light. In illus- 
tration of this decomposition, he showed to the meeting three speci- 
mens, in one of which there was no colour, but which consisted of 
innumerable circular cavities with the black cross, these cavities 
giving it the appearance of ground-glass. In another specimen the 
film was specular and of great beauty, showing the complementary 
colours by reflection of transmitted light. In a third variety the 
films w’ero filled with circular cavities exhibiting the most beautiful 
colours, both in common and polarized light. Various other re- 
markable properties of these films were described by the author. 

ACHBOMATIO LENS. 

Mb. a. Claudet has described to the British Ajssociation bis 

Changing Diaphragm for Double Achromatic Combinations,” a 
contrivance intended to reduce or increase the a|:»erture of a double 
achromatic lens without having to unscrew one of the lenses and 
without any slit on the tube. This is done by two rings revolving 
on one another, like tlie lop and bottom part of a snuff-box, and 
each carr3dng a number of india-rubber stripes, the other end of 
which was fixed on the opposite ring, so that making the ring not 
fixed in the tube to revolve by an external pinion, the india-rub- 
ber stripes were drawn intermixing each other until each of them 
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WM extending on the diameter of the tube, on which dienoBition the 
wbc4e aperture was shut. Mr. Claudet exhibited also the very in- 
genious pupil diaphragm, iuvented by Mr. Mauley, optician in 
Paris. _____ 


POCOB OF OBJBCT-OLASSES. 

IMr. a. Claudet has explained to the British Association his re- 
searches on this question tending to show the relation between the 
distances and sites of objects with the focal distances and sixes of 
their images, and to find the two points, one before the lens and the 
other behind, from which the distance of objects and the focal dis- 
tances must be measured, and from which all proportions are in an 
exact ratio, for it is found that measuring from the object-glass on 
both sides, double distance of object does not produce one-half of 
the focal distance, and vice vend. These two points are, first, the 
point before the lens which produces an imago infinitely larger at 
infinite distance, and behind the lens tlie point which is the focus 
for an object at infinite distance, giving an image infinitely small ; it 
is obvious that these two points are on each side the zero of the scale 
of measure, and it remained to fix the i) 08 ition of another point be- 
fore the lens, which produces behind the lens an image as large as 
nature. The two spaces between these two points, one in front and 
the other behind the lens, are perfectly equal, and they are each the 
unit by which all distances of objects and all focal distances are to 
be measured. Double tlie unit in front will give a focus one-half of 
the unit behind the lens, and one-half of the unit in front will give 
a focal distance double of the unit behind the lens, and all the other 
distances in the same proportion, so that knowing either the distance 
in front of the lens, or the focal distance, the other distance can be 
found without having to examine the focus on the ground-glass ; the 
only thing to do being to divide the scale called “ the unit of focal 
distances,’’ in any number of parts corresponding in an inverted 
ratio with the progression of distances in front of the glass. The 
})aper contained many other very important and new investigations 
on that interesting question of optics, into which we cannot enter 
in our limited space, — Athenceum, No. 1665. 


DOUBLE REFBAOTIOMT. 

Sib David Brewster has exhibited to the British Association a 
number of beautiful double slips of glass, with small pieces of de- 
composed glass, which be had obtain^ from the Marquis Campana 
in Rome, interposed, which showed all the various tints of Newton’s 
thin plates. Sir David then explained how, by the polarization in 
two different places of the transmitted light and the interference of 
those which were retarded by internal reflection at tlie surfaces of 
these very thin films, none of them the two-thousandth of an inch 
thick, the varied tints were produced. He also explained minutely 
their optical properties when examined by the polariscope. 

The Rev. Dr. Lloyd could not agree with Sir David Brewster that 
this was a new species of double refraction, but explained how it 
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WM to be Tiewcd as an instance of interference of the two beami of 
light polarized in opposite planes. Professor Forbes drew the atten- 
tion of the Section to the similarity of the properties of these films 
to those he had many years exhibited to the {Section, which he had 
obtained by heating plates of mica, and which he had used in his 
experiments on polarized heat. 


LANDSCAPE IN CALCEDONY. 

Sib David Brewster has exhibited to the British Association a 
curious Landscape enclosed in a specimen of Calcedony, belonging 
to a lady. Sir D. Brewster, who had examined the specimen, ascer- 
tained that the landscape was not between two plates subsequenUy 
united, but was in the interior of a solid piece of caloedony. He 
stated that calcedony was porous, and that the landscape was drawn 
by a solution of nitrate of silver, which entered the pores of the 
mineral. Sir David also stated that above thirty years ago he had 
examined a similar specimen, belonging to the late Mr. Gilbert 
Innes, of Stow, who had paid a large price for it. Having no doubt 
that the figure of a cock which it contained was drawn by nitrate of 
silver, introduced into tlie iK)res of the mineral, he induced the late 
Mr. Somerville, a lapidary in Edinburgh, to make the experiment, 
and he succeeded in mtroducing the figure of a dog into the interior 
of the mineral. “The curious fact, however, displayed by the speci- 
men now exhibited to the Section is, that the landscape had entirely 
disappeared after being kept four years in the dark. When 1 received 
the specimen yesterday fnnn Miss Campbell, the landscape wa® 
wholly obliterated ; but after the exposure of an hour this morning, 
it re* appeared in the distinctest manner, as may be seen by looking 
at it against a white ground.** It is of importance to remark, that 
the figure of the cock in Mr. Innes’s specimen, which was very strong 
in its tint, has never been seen either to disappear or to diminish in 
its tinto. _____ 


ANALYSIS OF LIGHT, 

M. PoBRO has submitted to the British Association a Portable 
Apparatus for Analysing Light, invented by him. This instrument 
was a telescope, at the side of which the light to be analysed could 
be introduced by a slit, and being then reflected down, met a prism 
of flint glass, with its remote side silvered, and placed perpendicularly 
to the axis of the observing or telescopic part, the light then reflected 
back is dispersed as if by a prism of double the refracting angle of 
the prism of the instrument, and the dispersion then measured by a 
micrometer placed at the focus of the eye- piece. 


8DOOE6TION FOR FOG-SIGNALS. 

Sib David Bbewstkr, in a note to Compies JUndua^ Feb. 21, 
1869, says While I was investigating the polarization of the 
atmosphere, I observed the remarkable fact, that when objepta 
situated far off in the oi>en country are rendered indistinct by the 
interposition of a light mist, a part of their distinctness may be 
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restored by viewing them through a Nicorspriam, which extinguishes 
all the light i>olarii:ed by the mist in a plane passing through the sun, 
the object, and the e^e of the olwerver. The objects thus rendered 
more distinct and visible were seen through that portion of the mist 
in which the polarization of the light r^ected by them was at its 
maximum. This method of rendering visible objects rendered indis- 
tinct by fogs or mists may, it appears to me, receive important 
apjdications in military and naval operations.” 

LUMINOUS IMPRISaiONS ON THE EYE. 

Professor Swan, in 1849, described to the Royal Society of 
Edinburgh, a method of observation by which he hswl succeeded in 
measuring the brightness of visual impressions of short duration. 
This consisted in causing a disc with a sector of a known angle cut 
in it, to revolve with a known uniform velocity between the ^e and 
a luminous object. At each revolution of the disc, a flash is seen. 
The time during which the light has acted on the eye is easily com- 
puted from the angle of the sector and velocity of the disc ; and the 
brightness of the flash is ascertained by photometric arrangements. 
By this method the brightness of impressions formed on the eye by 
light acting for short intervals of time varying from *1 to *001 of a 
second was ascertained with results which have been described in 
the paper already referred to. 

It seemed desirable to extend the obscrrations to impressions formed on the 
eve in interrals of time still shorter than *001 of a second ; and it may seem that 
this could be accomplished, either by diminishing the angle of the sector, or by 
incretuting the diameter or relooty of rotation of the disc. There are obviously, 
how ever, limits to the narrow ness of the sector^ and to the diameter of such 
discs as can be used conveniently; and the velocity with which the discs may be 
driven is also limited, for when the number of revolutions exceeds about ten m a 
second, the successive impressions, which it is proposed to observe separately, 
become dilenUed into a single nearly uniform impression, owing to their persis- 
tence on the retina. The instrument now described to the Society is devised for 
the ])urpose of separating a impression out of the multitude of impres- 

sions m^e by a rapidly revolving disc, so as to render it possible to observe the 
brightness of isolated visual impressions formed by light acting on the eye for 
extremely short intervals of time. 

The instrument consists of a train of wheels and pinions by which a disc having 
a sector cut in it is driven writh great velocity. The numbers of teeth in the 
wheels and pinions are so arranged that each wheel, as well as the disc, makes 
ten revolutions for one revolution of the w heel by which it is driven. Each of 
the two last wheels of the train, which are of solid metal, has a hole pierced in 
it, through which light transmitted by the sector can pass to the eye; and the 
w heels are so placed that at each hundredth revolution of the sector, and only 
then, the sector in the disc and the holes in the wheels come into the same 
straight line, so that the eye of the observer receives a single flash transmitted 
through the holes in the wheels. The result of this arrangemeut is, that al- 
though the disc be driven at the rate of a hundred revolutions per second, so 
that the impressions produced by the successive flashes transmitted by it when 
seen by the unassisted eye would be blended into an uniform impression, yet the 
observer, looking through the holes in the wheels, receives only a single flash of 
light once a second. The brightness of the observed isolated flashes may Ixj 
ascertained by pbotometrioal means, similar to those employed by the author 
for the same purpose in 1849, and which he has fully described. 

An Instrument for producing Isolated Luminous Impressions of extremely 
short duration, varj ing from oue-tenthto one- millionth of a second, was shown. 
— Bdinburyh New PhUiMopkieid Journal^ No. 19. 
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(X)MPA8B1!8 IN IRON SHIPS. 

Theiif ban been read to the British Association, a “Bepcrt on 
Changes of Deviation of the Compass on Board Iron Shij>8 by 
‘Heeling,’ witli Kxpcrimenta on Board the City of B<ilti7nore, 
Aphrodite, Simla, and Sleeve Donard," by Mr. John T. Towson. 
The author cxfilained the manner in which the Compass Committee 
was first formed, in accordance with the advice of the Section he was 
then addressing, and that two reports had been drawn up, which, 
with the advice of the Astronomer Iloyal, liad been printed and 
** presimted to both Houses of Parliament by command of Her 
Majesty.” Ho thanked the Astronomer Royal for his valuable 
advice and support. Tlicre were matters of consideration which 
the f CV>mpass Committee deemed incomplete ; the one was the 
change which took place in iron 8hii>8 in proceeding to the opposite 
hemisphere ; the other, the change that was f>roduccd by what is 
technically denominated heeliny, that is, when the deck of a vessel 
leaned over through the action of the wind or otherwise ; if when 
looking towards tlie bow it slanted downwards to the right it is said 
to heel starboard, if to tlic left, to heel port. The first question was 
undertaken by the late respected Rev. Dr, Scoresby, who proceeded 
to Australia in the Jloyal Charter, and whose exertions in the pursuit 
of tljis branch of the inquiry shortened a most valuable life. The 
second question was the subject of his (Mr. Towson’s) present 
report. Having described the principles on w'hich his graphic illus- 
tration was constructed, he pointed out the unexi>ected amount of 
deviation which this source of disturbance (heeling) brought about, 
amounting in most instances, when the ship’s head was in the 
position to produce the maximum effect, to two or three points in 
the standard compass, and after to a greater amount as far as the 
steering compass is concerned. He remarked on several particulars 
connected with this investigation. Generally the north end of the 
compass was drawn to the upi>er side of the ship — tlie case with seven 
out of nine compasses on board the City of Baltimore, but in the 
two steering compasses the needles were drawn contrariwise. 

Mr. Towson then explained the theory on which this disturbance 
arose, partly from subpolar magnetism below the compass, and 
partly from the disturbance of the inductive magnetism of the ships. 
In such ships as those under consideration, the following empirical 
rule held good wdth respect to compasses favourably placed. When 
the vertic^ force as determined either by vibrating experiments or 
toi'sion on board the ship, maintained the ratio, as compared with 
the vertical force on shore, in the proportion of nine to fourteen, 
little or no effect was produced by heeling ; and in the case of the 
Simla, this plan of predicting the amount of error was adopted *: a 
moveable upright magnet was applied so os to produce the before- 
named vertical force, when it was found “ with magnet in” no error 
was produced, although “with magnet out” it amounted to 24" from 
changing a heel of 10" starboard to 10" port. Another rermirkable 
j’CBult appears to exist. He believed that when a ship was built 
with her head south-east or south-west, little if any effect would bo 
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produced hy heeling. When examining the magnetic condition of 
the Sleeve iJonard, they were surpriued to find tliat the vertical was 
very nearly that which would give no effect from heeling. Their 
talented stipendiary Secretary (to whom is due the credit of drawing 
up the two reports already published) immediately suggested that 
her head could not have been east when building, which we had 
taken for granted ; and on inquiry we found that on account of her 
great length she had been built diagonally, with her head south-east 
nearly. . Although Mr. Towson believed that for practical purposes 
sufficient information had been obtained, yet there were anomalieH 
in their observations that rendered the theories deduced unsatis- 
factory. This he believed arose from the rapidity with which they 
were obliged to carry on tlieir experiments, on account of the passing 
in and out of ships through the docks, from which cause the inductive, 
influence of the earth had not sufficient time to complete its effect. 
It had been proposed to request the aid of the Admiralty in allow- 
ing the Committee to exj)oriment on one of Her Majesty’s iron ships 
in some convenient place for au unlimited time. In conclusion, he 
requested tli.at the Astronomer KoyiU would favour the Society with 
his remarks. 

The President remarked, that he himself had made some obser- 
vations on the deviation of the compass on board an iron ship which 
he possessed. After trying magnetic compensation, the magnets 
were taken away, anti a table of errors adopted. He believed that 
magnetic compensation rendered the compass sluggish. 

The Astronomer Royal, in reply to the noble President, stated that 
magnetic adjustment rendered the directive force e.xercised on the 
needle equal with the sliip’s head on all points of the compass. 
Without compensation, with the ship’s heatl on some point, the 
directive force was frequently neutralized by the ship’s magnetic 
force. He complimented the Compass Committee for their labours, 
and the judgment exercised in cjvrrying out their experiments, and 
he especially referred to the services of Messrs. Kundell and 
Towson ; the former was now carrying out these experiments on 
board the Great Easter n. He had been prepared to find that the 
compasses on board iron ships were affected by heeling, but was 
surprised at the amount, yet convinced of the practicability of coin- 
peosiiting this source of error. He considered that the Compass 
Committee should not conclude their labours without further ex- 
periments, and thought that the Admiralty should place au iron ship 
at their disposal. 

Admiral Fitzroy bore testimony to the value of tlio services of the 
Astronomer Royal. Notwithstiinding his great exertions in the 
pursuit of science in various departments, he believed his great 
work was his labours in connexion with iron ships. 

Professor W. Thomson wished, so far as his opinion could have 
any weight, to recommend tliat the necessity for constant deter- 
minations of the error of the*conipa88 should be enforced on masters 
of ships generally, but most strongly on all roasters of iron ships. 
It appeared to him that the only way to use the compass safely u 
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never to trmt to t7, that is to say, to take azimuths astronomically 
as often as vreather permits, and only to use the compass as a con* 
venience for steering hy, acconling to these azimuths, and as a means 
of keeping as nearly as possible Uie desired course in the intervals 
between the azimutlial determinations. When these intervals 
amount, as they often do, to several days or weeks, no confidence 
ouglit to be felt in the dead reckoning witliin a wide margin of pos* 
sible error in the course, and the established precautions on 
approaching those ought to include a large allowance for this un* 
oeHainty. No such security can ]) 08 Bibly be bad for the detemiina- 
tion of direction by the compass as the comiiarison of two or three 
or more chronometers always gives in a well-approved ship for de- 
termining al>solute time. 

Professor I’borason referred to the sound and thorough mathe- 
matic.al theory which had been given by Mr. Archibald {Smith, and 
the thoroughly practical manner in which he had applied it, and 
brought it into form for practical use, in the reiil circumstances of 
sea-going ships, by which Professor Thomson believes much has been 
done to give security to modem navigation. Professor Thomson 
referred to the case of the wreck of the TayUuVy which the late Dr. 
Bcoresby, whose loss w’as so much felt by this Section, had attributed 
to a change of the magnetism of the ship (a new iron ship), pro- 
duced in consequence of being tossed about in the Channel in a gale 
within a few hours after leaving Livei-pool ; and remarked that it 
appeared strongly to cor!\)bomte the o)hnion now expressed by the 
Astronomer Koyal, that new iron ships are liable to sudden and 
great changes of magnetism on being knocked about in rough 
weather at sea. 

Mr. Towson considered that iron ships wore as safe as wooden shijui^ 
and remarked that they were insured at the same premium as class 
A 1 at Lloyd’s, which would not be the case if they incurred more 
risk. Wo believed when the evils of the compass were got over, 
they would be by far the safer class of ships. 

Admiral Fitzroy writes to the AUcenceum, No. 1C78, as fol- 
lows : — While the subject of “ Compasses in Iron Ships” is before 
your rentiers, pray allow me to ask, on behalf of seamen, that mathe- 
maticians will add to their invaluable information already spon- 
taneously given (without which a “ rule of thumb” would have been 
the only one) distinct directions for coiTecting the error caused by 
Litt- deviation, I use this term in preference to Captain Walker’s, 
namely, “ incline-deviation,’’ because “ list” is a nautical term, and 
incline is too near inclination (already inconveniently used for dijj). 
Ships are now ** swung” when upright. Their oom passes are 
“ adjusted” similarly. But at sea sailing-ships heel, or have a list 
of, from (say) five to fifteen degrees, and while so listed their 
deviation is diflferent — sometimes rtry different from that which they 
would have if upright, wdth the ship's head in the same direction. 
In one iron- ship — the IT. S. Lindmf — more than two points of 
difference W’ere caused by her heeling over under sail (see Walker on, 
Skips' Magnetisfix), The reasons are obvious. Wlien a ship is on 
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** an even keel’* (upright) the iron of cither side »ct» on the compass 
similarly to that of the other. When there is a considerable list, 
the iron on either side acts differently from that of the other. 
Captain Walker found, years ago, that tanks and ballast affected 
the compass differently from guns, shot, and iron in the upper part 
of the ship; also, that the sharp iron after- bodies or “runs” of 
vessels (being vertical and very magnetic) have an effect on the 
compass contrary to that of the iron in the upper hotly of the ship 
before the binnacles. 

A remedy seems to be to place a ship along her neutral line (that in 
which she has the least deviation), then to list or heel her over, as 
if under sail, and ascertain what difference is caused in the deviation. 
It appears probable, but it has not been tried, much less proved, 
that equal or projiortionate differences would be caused by equal 
lists with the ship’s head in other directions ; but experiments are 
wanting, and a matlieinatioal head is irwlispensable, to direct, 
analyse, and digest them, for the benefit of this iron-ship building 
country. 


DEEP-SEA SOUNDINGS — THEIR UNCERTAINTY. 

Professor W. R. Trowbridge, in a paper in SUliman'e Journal 
for November, 1858, observes : — 

Prominent among the instances of reported unfathomable depths, 
stands the sounding of Captain Denham of the British Navy, in 
H.M.S. Herald^ mi^e in October, 1852, on a voyage from Rio de 
Janeiro to the Cape of Good Hope. This is an extreme case ; but 
since it is reported among the greatest deep-sea casts, it will serve 
best for illustration. AU other great casta of the lead which have 
been reported are s\d)ject to the same causes of error which are to be 
found in this, some in a greater and some in a loss degree ; so that 
it is not necessary for us to believe yet anything with regard to 
them, except that they gave no result. The sounding of Captain 
Denham was made with a lead weighing nine pounds, attached to 
a line one-tenth of an inch in diameter : and it is reported that this 
lead descended to the depth of nearly nine miles in the sea without 
touching bottom. 

In accordance with a plan which originated with the lamented 
G. M. Bache, United States Navy, in 1848, in the explorations of 
the Gulf-stream, and which has constantly been followed since. 
Captain Denham noted the time of ruRniiig out of the successive 
portions of the sounding-line during the nine hours of its supposed 
descent. According to these observed times of descent, the iiine- 
f>ound lead communicated to the descending line at the depth of 
8000 fathoms, or 18,000 feet, a velocity of two feet per second; a 
result which is philosophically impouible, since the resistance of the 
water acting upon a line of this diameter, moving with a velocity of 
two feet per second, at the depth mentioned, amounts to more than 
three times the weight of the lead or shot used. It will hardly be 
nec^sary to enter into any argument to show that there can be no 
motion of descent when the resistance to that motion is three times 
the weight of the moving mass. Further, the observations show 
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that the nine-pound shot and line were running with a velocity of 
two feet and a half per second at the depth of 2000 fathoms, or 
12,000 feet. Here the result contradicts in quite as strong a man- 
ner the mechanical laws of the descent; and in fact below 1000 
fathoms, or 6000 feet, if we credit the observations, a velocity was 
observed in the running out of the line which it was impossible for 
the lead to communicate to it. In fact hut a small part of that 
velocity could have been produced by the <le8cent of the lead. Hero 
we have a relia))le result to the depth of 3 000 fathoms only. The 
difference between this result and the conclusions of Captain Denham 
is simply the difference between one mile and nine miles. 

In measuring the distance to the sun, an error of eight miles 
would hardly be worth noticing, perhaps ; but what conclusions can 
be dmwn from a measurement in which the probable error amounts 
to eight times the whole distance ? 

We add a few words on the Smindinff4ead and Line, The lead^ 
if allowed to descend alone, will fall with a uniform and rapid 
velocity to the bottom. This velocity will be attained within A few 
feet of the surface, and will be due to the opposing forces of gravity 
and the resistance of the water, which will be balanced when the 
uniform velocity is reached. But if a line be attached to the lead, a 
few hundred feet of the line will offer a resistance to the motion 
nearly equal to the whole weight of the lead ; and as successive 
lengUiH of line are drawn into the water, the resistance is constantly 
increased ; so that at ‘2600 or 3000 fathoms depth, the weight will 
be almost entirely suspended in the sea by the resistance of the 
water along the sides of the lino. 

Some idea of the resistance which opposes the motion of a sound- 
ing- liue may be formed from the fact, that upqn 1000 fathoms of a 
line one-tenth of an inch in diameter, moving with a velocity of three 
feet per second, the resistance is between 25 and 30 pounds. And 
if the velocity be increased to six feet |»er second, the resistance upon 
the line becomes a hundred pounds nearly. Or, if the length of the 
line be doubled, with the same velocity, the resistance is doubled ; 
and it is also directly proportional to the diameter of the line. 


FRESH WATER FROM SEA-ICE. 

To explain the observation of Dr. Kane as to the freshness of Ice 
formed from Sea- water under 30 deg., Dr. Walker, Surgeon and 
Naturalist to the Arctic Discovery Expedition, supposes that it may 
have depended on the freezing of a portion of sea water which was 
covered at the time of its congelation with a stratum of fresh water 
produced by the melting of bergs. On the 12th of April, 1857, 
whilst lying off Brown s Island, within about four miles of the glacier 
surrounded by bergs, tlie author observed a layer of fresh water, two or 
three inches in depth, floating, likeoil, on the surface of the salt water. 
To this cause he attributes the occasional occurrence of hummocks 
from the upper portions of which ice perfectly free from salt can be 
obtained, while on digging deeper into these hummocks, the ice is 
always found to lose its freshness. — Proc. Royal Soc. 
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DKSTRUCnVE EFFECTS OF WAVES. 

Mr. Thomas Stevskson, C.E., in a communication to the Royal 
Society of Edinburgh, states as supplementary to the paper describ- 
ing the results of his Marine Dynamometer, that On the Bound- 
Skerry of VVhalsey, which is only exposed to the waves of the 
Korth Sea or German Ocean, he found, on first landing, in 1 852, 
masses of rock weighing 94 bins and under, heaped together by the 
action of the Waves at the level of no less than 62 ft^et above the 
sea ; and others, ranging from (> to 13 tons, were fournl to have 
been quarried out of their )H>aitionB in aiVa, at levels of from 70 to 74 
feet above the sea ; anotli,er block of 7 tons, at the level of 20 feet 
above the sea, had been quarried out and transported to a distance 
of 73 feet, from S.S.E. to N.N.W. over op|K>8ing abrupt faces as 
much as 7 feet in height.” Somewhat similar evidences of the force 
of the sea were observed on the neighbouring ialanils, and more 
recently by Mr. David Stevenson at Balta and Lambanesa (in the 
most northern of the Shetland Islands^ who, in a report made at 
the time, attributes the great force of the weaves in the northern 
regions of the German Ocean to their exposure and the proximity of 
deep water to the lantl. In luldition to these causes, the author 
referred to the strength of the tides, the configuration of the German 
Ocean, and to the great depth of the water, as the probable cause 
why heavier waves are pro«luced in the latitude of Shetland thim are 
found, for example, on the coasts of England or Holland. 

The author, after alluding to the writings of Mr. Airy and Mr, 
Webster, referred specially to this graduiUly decreasing general depth in 
passing from Shetland to Holland, as amain cause of the diminished 
magnitude of the undulations. That the waves are materially smaller 
in tiie southern than in the northern latitudes, may be inferred from 
the low, yet safe, level at which many of our southern seaport towns 
have been built in reference to that of high water. The author con- 
sidered that another proof that this reduction of the waves de()ended 
on the reduction in the depth of water, might he deduced from the 
structure of the bottom. He considered that the presence of mvda.t 
any depth might be taken as a cerUiin proof that the agitation, 
originating at the surface, liad ceased to be appreciable. If the geo- 
logical formation did not produce a clayey deposit, or if strong sub- 
marine currents existed, the absence of mud might afford no proof of 
the magnitude of the waves ; but its presence in shoal water may be 
relied on as indicating with certainty that in whatever locality it 
is found there must 1^ small disturbance at tlie suHace, or, in 
other words, that there cannot be a heavy sea. Applying such a 
fest to the present case — muddy deposits are found in from 80 to 90 
fathoms off Whalsey, from which point southwards they are found in 
gradually lessening depths, till they rise to within 8 fathoms of the 
surface at the mouth of the Elbe. Similarly, at the Firth of Forth, 
the mud rises on the north side from 18 fathoms off Elie Ness 
to 7 at Burntisland ; and on the south side, from 17 fathoms, near 
North Berwick, to 2 fathoms off Leith ; while above Queenrferry, 
even although the current is stronger in the higher portions of the 

L 
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estuary, the mud, owing to the comparative absence of waves, 
actually emerges above low water. It is well known, that on the 
banks of Newfoundland, and ail round the British islands, where the 
bottom sudtlenly rises near the 100 fathoms line, the waves actually 
break. It seems reasonable, tlierefore, to infer, that the gTa<lually 
decreasing depth of the German Ocean must as effectually, though 
not so suddenly, diminish the size of the undulations, — Edinhurtjk 
Ntw PhiUisophi^aL Jouritalf No. 19. 


BALLOON OBWERVAT10N8. 

Colonp:l Sykes h:is presented to the British Association the 
“ Ke|K>rt of the Balloon CoBiniittee.*’ It gave various preliminary 
details of the meetings and procewlings of the Committee ; amongst 
these, that they secuied the co-operation and use of the large bailuou 
of Mr. Green. That Prof, Tyndall, and Mr. J. B, Bussell, and Mr. 
John Murray, the two latter students in Glasgow University, who 
had been employed under l‘rof Thomson in charge of his meteoro- 
logical instruments, had volunteered their services to accojnpuny Mr. 
Green, and to aid in making and recording the proposed observ’ations. 
Col. Sykes also informed the committee that an observer of light 
weight was available from Greenwich, and also Mr. Storks Eaton, 
an amateur meteorologist, of Little Bredy, Dorset. The committee 
selected Wolverhampton as the place of ascent, spring as the time, as 
suggested by the Astronomer Royal, and secured through Lord 
Wrottesley the use of the instruments which had been us€^ in the 
former ascent. The Gas Com]>any at Wolverhampton offered the 
use of their yard, from which the balloon might ascend, and in which 
it might be inflated. Various causes of delay occurred, but even- 
tually M. Gaesiot having reported the instruments and other arrange- 
ments all ready, Mr. Storks Eaton w'as selected by the committee ta 
conduct the ex[>eriments, and at length General Sabine and M. 
Gassiot were invited to attend at Wolverhampton on Monday, the 
15th of August. On tliat day Col. Sykes, Lord Wrottesley, Admiral 
EitzRoy, Dr. Lee, and Mr. Glaisber attended at the place of ascent. 
In consequence of sudden violent gusts of wind that day, Mr. Green 
was unwilling to ascend, fearing damage to the valuable instru- 
ments ; but as he declared that no damage to life was to be feared, 
he offered to risk the balloon if the committee wished that the ascent 
should proceed. The committee then ordered the gas to be laid on, 
but various delays having protracted the preparations to the approach 
of darkness, when the ascent would be unprofitable, it was deferred 
till next day. On that day, when all preparations were nearly com- 
pleted, a sudden gust of wind jerked the funnel of the balloon, and 
caused such a rent as to render any attempt at an ascent on that 
occasion impossible. Mr. Green assured the committee it would 
take some weeks to repair the damage. Mr. Green’s terms were 
201. for the first ascent, 15Z. for a second, 201. for a third, and 15^. 
for a fourth, the committee to provide the gas and to pay all inci- 
dental expenses. The committee offered to renew their operations 
early next year, and suggested that their reappointment should be 
recommend^, and the grant of 200^. contiuu^ at their disposal. 
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giving the opinion of Sir J. W. F. Herschel and other eminent 
Bciontitic men that the objects to be attained were of the highest 

interest. ■ - 

THE ROYAL SOCIETY MEDALS. 

The Council of the Ib^yal Society h:w awartled the Copley Medal 
for the \ear to Professor Wilhelm Edward Weber, of Gbttingen, for 
researches in electricity, magnetism, acoustics, &,c. One of the 
Ivo>al liletials has been bestowed upon Mr. George Bentharn, for 
contributions to Systematic and Descriptive Botany ; and the other 
Iloyal Medal to Mr. Arthur Cayley, ft>r his Mathematical Papers 
published in the Fhilosophical Transact iom. 

THE ANGLE OP DOCK-GATEH, AND THE CELL OF THE LEE. 

Mr. C. M. Willich has crunmunicated to the Philoaophiciil 
Maffazinr, No. 122, a ])aper upon this interesting inquiry. 

“ Tlie question (says Mr, WillicVi) a.s to the pro|>er Angle at which 
Dock- Gates should be placed, so that the timber employed should 
yieM the moat favourable result, has often l>eon discussed by mathe- 
maticians, and deterniinod as a problcTii of niaj'ima and minima. 
The angle has been found to be lOH" 2S' 16".” 

A patient consideration of the properties of the cube, and its posi- 
tion, lias led Mr. Willich to the fact that the geometrical solid, 
formed i)y the union of tw'O cubes, having a dodecaliedron with twelve 
rhomboidal faces, produces angles affording the greatest amount of 
resistance. 

The obtuse angle on the face of this dodecaliedron produced by 
the union of two cul^es, as above mentioned, is the prime angle which 
alfonls the greatest resistance to water pressure in a dock-gate. 

Tlie partition of another regular solid body, the tetrahedron, effected 
by cutting off four smaller tetrahedrons, of half the length of the 
base, will leave the platonic or regular octahedron, whose eight faces 
are equilateral triangles — and these faces we find incline to each 
other at an angle of 109° 28' 16", thus arriving at the same angle, 
although we make use of two very difl’erent simple solids — the cube, 
and tetrahedron. There are other curious interchanges, as in the 
partition of the dodecahedron, the trihedral summit fonns one- fourth 
part of a tetrahedron. 

The laws of nature are always simple ; we might therefore be led 
to expect that the same angle which is bust for the dock gates, should 
be precisely the same as that of the trihedral roof of the bee’s cell. 
The mode of arriviiig at the angle of the bee’s cell Mr. Willich has 
shown in a letter inserted in The Literary Gazetie of the 9th of July, 
explaining the manner of constructing the bee’s cell, and of obtainixig 
the angle required. The following is the letter : — 

“ Mtuaj years ago joa inserted in your journal a paper of mine on the subj^t 
of au apprurimate geometrical quadrature of the circle. That appro idmatiQU i 
afterwards succeeded in obtaining to within the tl^trth part of the side of the 
square sought ; and the Royal S<^ety, on the lOlh of May, 1855, so far relaxed 
the rule adopted with reference to questions of this description as to admit the 
paper to be read ; and a short account was inserted in their * Proceedings.’ 

“ I am now anxious to aonoonce that 1 have succeeded in difiding the cube 
L 2 
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int-o aevoral geometrical aolidi, with which many definite and regular geometrical 
bodies may be const mcte<l. 

“ Perhaps one of the most curioos is that of the bee’s cell, which is in fact an 
elongated dodecfUirdron ; and consequently the angles of the trihedral roof and 
base, respecting which so many learned investigations have been made, can be 
no other then those of the true geometrical solid. 

“ Without the aid of diagrams it ia not cany to make the forms of solids clear 
to the mind in a jiopular way. 

“A cube may be divided into six equal and uniform bodies in two different 

ways 

“ Ist, Tly lines from the centre to the eight angles of the cube, which will give 
fix 4*sided* pvrnniids. 

** liudlv. Jiy lines from one of the upper angles of the cube, drawn diagonally 
to the ( jirce <i]»no,site angles, dividing the cube into three equal and uniform 
solids. Kach of these solids being halved, forms a left- and a rigbt-handvjd 
solid. These sir sidids, though equal in solidity, difler so far in sha^, as three 
fii'o Icft-liandcd and three right-handed, m the same way as the namls of the 
human body. 

“Each of the aix bodies obtained by the second mode of partition maV be 
divided into two of equal solidity and of similar shape. Two of those bomra. 
each being otic-twelfth of the culie, may be so united as to produce the pyramid 
obtained by the first mode of partition. Six of these bodies, each being one- 
twelfth jiart of a cube, may be so arranged as to form the oblique rhoniyioim 

“ Eor the present investigation we will not ))roceed further timn the solid thus 
obtained, being the one-twelfth part of the cube. By this body, by using a 
ditleront number and mode of arrungement, mav be produced a variety of 
symmetrical geometrical forms in addition to the following : — 

“ J . The cube consists of twelve of these bodies. 

“2. The oetnliedron eonaists of four of these bodies. 

“ }j. The oblique rhomboid consists of six of these bodies. 

** 4. The dodeeulu'drou consists of twenty-four of these bodies. 

“ C. Tlie dodecahedron also consists of four oblique rhomboids — or two cubes, 
or six octahedrons. 

“ The bee’s cell omusists of seven oblique rhomboids, or forty-two half 
pyramids. 

“It is therefore evident that the bee’s cell is an elongated dodecahedron. 

** It may be observed that the pyramid, or one-siiUi of the cube obtained by 
the first niode of partition, may be divided into four bodies, each of which is 
one-third of a cube containing one-eighth of the mass of the cube from which it 
was derived. So that, in fhet, we may go on dividing and reproducing bodies of 
a similar shape, and still retaining the diagonal lines of the cube. How far this 
subdivision may be carried in nature, or how much further than our powers of 
rision go, 1 will not at present venture an ojuiiion. 'VN’e can imagine the com- 
mencing atoms may be infinitely small, when we remember the w'onders revealed 
by the microscope.’’ 

Mr. Willich has also read to the British Association a communi- 
cation upon this subject, which he illustrated with models admirably 
osdeulateil to make ibis abstruse matter intelligible, and related a 
very interesting history of the speculations of mathematicians in 
their successive attempts to discover tlie angle which gave the g^aiest 
strength to support pressure with the greatest economy of materials. 
It proved that, though some of the mathematicians had fallen into 
error, the bees, by a peculiar instinct, had always used the mathe- 
niJttically-correct angles. The models showed ejiactly the manner in 
which the surfaces were arranged so as to produce the desired effect. 

Mr. Willich proposes to illustrate, in a similar manner, the com- 
bination of many other bodies ; lie being of opinion that the study 
of geometry would be simplified by the use of models, showing 
how certain forms are built up with solids of a definite though 
not of a primitiYe form. 
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BON£LLT*A ELECTBIC TiOOM. 

M. DE Seimarcourt has informed the French Academy of 
Sciences that M. Froment haa completed important improvements 
in the Electric Loom invented by Chevalier Bonelli, Director of the 
Sardinian Telegraph, which figured at the Paris Exhibition of 1855, 
when a commission was named to examine it and make a report to the 
Academy. M. Chevrcuil stated that he had been to see it at work, 
accompanied by the President of the Chamber of Commerce and 
other gentlemen, and had lieen astonished at the results obtained. 
The invention consists chiefly in replacing the Jacquard cards by a 
thin sheet of tin on which the design to be reproduced on the fabric 
is "figured with varnish or isolating ink. The boat up of the batten 
brings a metallic comb formed of small sepamte teeth into contact 
with the design, when some of the teeth toucli the varnish of the 
design, and others touch the metal ; and those teeth in contjwst with 
the metal alone give passage to the electric fluid supplied b^ a 
Bunsen pile, and convey it to the small electro* magnets with which 
they are connected by means of a thin copper wire. These electro- 
magnets act upon an equal number of small iron rods to keep them 
out of the way of the wires of the Jacquard, while those teeth which 
come in contact with the varnish of the pattern are allowed to pro- 
ject against the wires of the Jacquard, to act upon them in the same 
manner as the cards now used. As a proof of the ease with which 
new patterns can be applied, when the Emperor and Empress were 
lately visiting the Ateliers to inspect the loom, M. Froment, witli- 
out interrupting the work, replaced the design in course of execu- 
tion by a band of tin, on which he had written the wonU Napoleon. 
III., which were seen to follow on the fabric, the flowers composing 
the first design. 


ATMOSPHERIC ELECTRICITY. 

Dr. Joule has read to the Manchester Literary and Philosophical 
Society, the following extract from a letter from Professor W. Thomson. 
“ I have had an apparatus for Atmospheric Electricity put upon the 
roof of my lecture- room, and got a good trial of it yesterday, which 
proved most satisfactory. It consists of a hollow conductor sup- 
ported by a glass rod attached to its own roof, with an internal 
atmosphere kept dry by sulphuric acid : the lower end of the glass 
rod is attached to the top of an iron bar, by which the hollow con- 
ductor is held about two feet above the inclined roof of the building. 
A can, open at the top, slides up and down on the iron bar which 
passes through a hole in the centre of its bottom, and, being sup- 
ported by a tube with pulleys, &c., below, oan easily be raised or 
lowered at pleasure. A wire attached to the insulated conductor 
passM through a wide hole in the bottom of the can, and is held by 
a suitable insulated support inside the building, so that it may be 
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led away to an electrometer below. To make an observation, the 
wire is connected with the earth, while the can is up, and envelops 
the conductor — its position when the instrument is not in use. 
The earth connexion is then broken, and the can is drawn rlown 
about eightooii inolics. Immediately the electrometer show s a lar^je 
effect (from fivo to fifteen degrees on my divided ring electrometer, 
in the stiite it clianced to ho in, reijuiring more than one hundred 
degrees of torsion to bring it back to zero, in tlie few observations I 
made). When the surface of tlie earth is, as usual when the sky is 
cloudlofls, negative, the eIoctrom<3tor shows jiGsitive electricity. But 
when a negative cloud (natural, or of smoke) passes over, the indi- 
cation is negative. The insulation is so good that the changes may 
bo observed for a quarter of an hour or more, and when the can is 
put up the electrometer comes sensibly to zero again, showing 
scarcely any sensible change when the earth connexion is made, 
before making a new start.” I)r. Jouki stated that he had recently 
witnessed exjioriments wdth Professor Thomson’s new atmospheric 
electrometer, the merit of which consisted in its extreme sensitive- 
ness, and the facility with which liccurate observations could be 
made with it. 


EliPCTBICITY OP TOURMALINES. 

M. Gauoain, in an elaborate memoir, states that the Tourmaline 
becomes electric wdien cooled or heated between certain limits of 
tomiierature : the green and blue tourmalines of Brazil furnish the 
largest amount <d' electricity, an<l not the brown tourmalines as 
commonly supjiosed. M. tiaugain has also investigated the hygro- 
raetric peculiarities of the tourmaline in relation to electricity. The 
tj’ansparcnt variety is much valued for experiments on the polariza- 
tion of light. 

ELECTRICAL THEORY OP THE AURORA BOREALIS. 

Mr. Grove, in a paper read by him to the Royal Institution, 
** On the Electrical IJisdiarge and its Stratified Appearance in 
Rarefied Media,” observes, in conclusion, tliat tlie experiments of 
Walsh and Morgan, corroborated by Gaissiot, go far to prove that 
ordinary matter is reijuisite for tlie tmnsmission of electricity, and 
that if space could exist void of matter, tlien there would be no 
electricity : thus supporting the views advocated by Mr. Grove and 
some others, that electricity is an affection or mode of motion of 
ordinary matter. 

The noil- transmission of electricity by very highly attenuated gas 
may also aifoixi much assistancr t<i the llioory of tlie aurora borealis, 
a pUenomenon, the appearance of wliich, the regions where it is 
seen, its efftset on tlie magnet, ami (*l]tcr comsidtrations, have led to 
the universal belief that it is electrical. 

The exjierimeutal result that a certnin degree of attenuation of air 
forms a good conductor, or easy path fur the electrical force, while 
either a greater or a less degree of density offers more resistance, and 
this increasing towards either extremity of density or rarefaction. 
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show, that if there be currents of electricity circulating to or from 
tlio polar regions of the earth, the return of which, as is generally 
bclievcHl, gives rise to the beautiful phenomena of the aurora boreahs 
or australis, the height where this transit of electricity takes place 
would ho just tliat at which tlie density of the air is such os to render 
it the best conductor. By careful measurement of the degi-ee of 
attenuation roquisite to enable the electrical discharge to pass with 
the greatest facility in our laboratoiT experiments, we may approxi- 
mativcly estimate the degree of rarefaction of the atmosphere at the 
height where the aurora borealis exists. By these means we get a 
Tn(Hio of estimating the height of the aurora by ascertaining, from 
tin: decrement of density in the atmosphere in proportion to its 
distance from the earth, at wliat elevation tlie best conducting state, 
or that similar to our best conducting vacuum tubes would be found ; 
or conversely, by ascertaining the height of the aurora by parallactic 
mejisurements, we may ascertain the ratio of decrement in the density 
of the atmosphere. Thus by our cabinet experiments, light may bo 
thrown on the grand phenomena of tlie uriivei*He ; and the great 
questions of the divisibility of matter, whether there is a limit to its 
exjjansibility, whether there is a fourth state of attenuation beyond 
the recognised states of solid, liquid, and gaseous, as Newton seemed 
to suspect, (doth query to the Optics,) and whether the imponderables 
are 8|>ecific affections of matter in a peculiar state, or of highly- 
attenuated gaseous matter, may be elucidated. Though the entire 
solution of such questions be beyond the pow’cr of man, we may ever 
hope to gain approximative knowledge. 

EFFECT OF PRESSURE ON ELECTRIC CONDUCTIBILITY IN METALLIC 
WIRES. 

M. Elik Wartmann, of Geneva, has communicated to Major- 
Oeneral Sabine, the following experiments by which he has proved 
the Effect of Pressure on Electric Conductibility in Metallic Wires. 

The method resorted to is the one devised by MM. Christie! and 
Wheatstone, which is called the electrical bridge. The current of a 
Bunsen’s battery of six large cells was divided between the wire to 
be tested (a very soft copi^er wire 0 *05 of an inch in diameter, and 
covered with gutta porcha) and another conductor ; both being con- 
nected with a delicate RuhmkorfT s galvanometer, so that the needle 
remained on the zero point. All contacts were made invariable by 
Bolderings. 

No sensible effect being determined by the pressure of nine atmo- 
spheres in a piezometer, M. Wartmann used a press which enabled him 
to prcxlucc compressions superior to four hundred atmospheres, conse- 
quently superior to that which is suffered by an electric conductor 
immersed in the ocean, at a depth of 12,420 English feet. The 
wire, besides its coating, was preserved against permanent deforma- 
tion by two sheets of thick gutta percha, placed between the steel 
plates which took hold of it. The experiments have shown — 

1**. That a pressure of thirty atmospheres (a number relative to the sensibility of 
the galvauoiaeter) tliiaiaiijbes the conducting power of a copj^erwire for electricity. 
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2®. That, the affoct incrowM^ wiih the prt'Mure. 

3*^. That the diminution remains the aame for each compression, as long astha 
latter does not vary. 

4®. That the primitive conducting power ia exactly restored when tlie preaauro 
vaniahea altogether. 

Many interesting resulta flow from these conclusions. For the 
pi*eBent, M. AVartmann adds, that the fact which he has discovered 
OBtablishea a new connexion between electricity, heat, and light : for 
it has boon deinonatrated by M. de Senamiont — 

a. That any artificial increase of density in a noa-crvst»dlized solid body di- 
minishes, in iho direction in which it is exerted, the conducting power of that 
botl)' for heat. 

b. That in homf)geneous media which are in ii stale of artiflcisl molecular 
pqtiilibhum, the oonComiation of the thermic ellipwiid, either oblate or prolate, 
is ahvoys correspoudiug to that of the optic one . — Froceedinrfx of the IRoyai 
Society. 


EI.ECTRICAL FREQUENCY.” 

Professor W. Thomson has read to tfie British Association a paper 

On Electrical ' Frequency.’ ” Beccaria found that a conductor insu- 
lated in the open air becomes cliarged soinetimeH with greater and 
sometimes wdth less rapidity, and he gave the name of “ frequency” 
to express the atmospheric quality on which the rapidity of charging 
depends. It might seem natural to attribute this quality to electrifi- 
cation of the air itself round the conductor or to electrified particles 
in the air impinging upon it ; but the author gave reasons for believing 
that the observed effects are entirely due to particles flying away from 
the surface of the conductor, in consequence of the impact of non- 
elcctrijifd particles against it. He had shown in a previous commu- 
nication made to the Association, that when no electricity of 
separation (or, as it is more generally called, “frictional electricity,” 
or “ contact electricity,”) is called into play, the tendency of particles 
continually flying off from a conductor is to tlestroy all electrificationr 
at the part of its surface from wliich they l>reak away. Hence a 
conductor insulated in the open air, and exposed to mist or rain, with 
wind, win tend rapidly to the same electric potential as that of the 
air, beside that part of its surface from which there is the most 
frequent dropping, or flying away, of aqueous particles. The rapid 
charging indicated by the electrometer under cover, after putting it 
for an instant in connexion with the earth, is therefore, in reality, 
due to a raind dUcUarging oi the exposed parts of the conductor. 
The author liad been led to the.se views remarking the extreme 
rapidity with which an electrometer, connected by a fine wire with 
a conductor insulated above Uie roof of his temporary electric obser- 
vatory in the island of Arran became chiirged, reaching its full indi- 
cation in a few seconds, and sometimes in a fraction of a second, 
after being touched by the hand, during .a gide of wind and rain. 
The conductor, a vertical cylinder about 10 inches long and 4 inches 
diameter, with its upper end flat and corner slightly rounded off, 
stood only 8 feet above the roof, or, in all, 20 feet above the ground. 
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and wa8 nearly eurroanded by buildings rising to a higher level. 
Even with so moderate an ex|K>8are as this, sparks were frequently 
produced between an insulat^ and an uninsulated piece of metal, 
which may have been about ^^gth of an inch apart, within the elec- 
trometer, and more than once a continuous line of tire was observed 
in the instrument during nearly a minute at a time, while rain was 
falling ill torrents outside. 

IMPROVEMENT OF THE VOLTAIC PILE. 

It is well known that Bunsen’s Pile, which is but a modification 
of Grove’s, consists of a glazeel vessel, containing a cylindrical 
element of zinc, which surrounds a porous vessol filial with strong 
nitric aciil, into which a charcoal cylinder has been introduced, the 
liquid in the outennost vessel consisting of water acidulated with 
about ten parts of sulphuric acid. Now, although this is a most 
}M)werful combination, and in general use, it h.-is two great incon- 
veniences ; first, the (quantity of nitrous vapour it ev(dveK is highly 
unpleasant, and may become dangerous ; and, secondly, the current 
proiiuced is not of constant intensity. M. Thomas has communicated 
to the Academy of Sciences a modification which he luis effected in 
this kind of pile, and which w’ould seem to be quite free from the 
inconvenience alluded to. M. Thomas, in fact, shows that the de- 
velopment of nitrous vapour is one of the chief causes wliich interfere 
with the constancy of the current, inasmuch as they attack the copper 
riband forming the electrodes, and effect certain chemical combina- 
tions, which give rise to counter- currents, and thus impair the prin- 
cipal one. He therefore causes these gases, as they arc evolved, to 
pass into a porous vessel, where they are decomposed. In this pro- 
cess a secondary cunent is produced, which, by the peculiar con- 
struction of the apparatus, is turned to account, and tends to correct 
the inequalities of the principal current. This arrangement too 
prevents the pile from becoming dirty, as is the case with Bunsen’s 
pile . — National Magazine. 

RAPIDITY OF SIGNALLING THROUGH LONG TF.LKGRAPIl WIRES. 

Mr, F. Jenkins has read to the British Association a jjaper de- 
tailing certiiin experiments undertaken at the establishment of Messrs. 
R. S. Newall and Co., Birkenhead, with a view to verify the theory 
of retardation, and to supply certain constants required. This theory 
has been well developed by Prof. Thomson, and is confirmed by the 
results of these experiments, which have inde<id only been rendered 
possible by the jieculiar construction of Prof. Thomson’s marine gal- 
vanometer. In this instrument momentum and inertia are almost 
wholly avoided by the use of a needle weighing only 1^ grahi, com- 
bined with a mirror reflecting a ray of light which indicates deflexions 
with great accuracy. By these means a gradually increasing or de- 
creasing current is at each instant indicated at its due strength ; thug, 
when this galvanometer is placed as the receiving instrument at the 
®Qd of a long submarine cable, the movement of the 8i>ot of light 
consequent on the completion of a circuit through the battery cabl 
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and earth, can be »o observed os to famish a carve representing very 
accurately the arrival of an electric current. Lines representing 
successive signals at various speeds can also be obtained, and by 
means of a metronome, dots, dashes, successive A’s, &c., can be sent 
with nearly })erfect regularity by an ordinary Morse key, and the 
corresponding changes in the current at the receiving end of the 
•cable accurately observed The strength of the battery employed 
was found to have no influence on the results ; curves given by bat- 
teries of diflerent strengths could be made to coincide by simply 
drawing them to scales proportionate to the strengths of the two 
currents. It was also found that the same curve refjresented the 
gradual increase of intensity due to the arrival of a current, and the 
grarlual decrease duetotlie ceasingof that current. The curves of arrival 
obtained for lengths of from 1000 to more than 2000 nauts were found 
to agree very closely in geneml appearance with those given by Prof, 
Thomson’s theory {Proceedingi of the Jtoyal Society, May, 1855). 
In the curves representing dots and dashes sent at high speeds, suo- 
cessive dashes appear in quite a different part of the scale from that 
occupied by dots. It is in these cases obvious that no delicacy of 
relay will enable us to indicate both of these signals at a constant 
adjustment, nor does any increasing strength of battery help us — for 
though the variations of intensity are absolutely increased, the rela- 
tive position of such changes to one another on the scale remains un- 
altered. The magnitude of the first appearance of a current at the 
far end of a cable may, however, be increased by the use of powerful 
batteries, and delicate instniinents w’ould pcmiit the faintest appear- 
ance to be observed. l|y these means one isolated signal might be 
sent with great rapidity. 

Returning to the consideration of successive signals, when the 
speed of transmission is diminished, the oscillations of the spot in- 
crease in size, those for dots and dashes overlap one another, and 
would give legible Morse signals by means of a relay. The ampli- 
tudes of oscillation representing any letter or letters were found to be 
proportional to the amplitude representing dots. Tlie speed of sig- 
nalling possible can therefore be measured by that amplitude as soon 
as in one case it is determined what speed of dot signalling is com- 
patible with the reception of all other combinations of dots, dashes, 
and spaces. This amplitude is modified by the nature of the receiv- 
ing instrument, by the nature of the signal, by the skill of the 
manipulator, &c. The possible speed of sign^ing was found to be 
very nearly proportional to the squares of the lengths spoken through ; 
thus, a speed which gave 16 dots per minute in a length of 2191 
nauts, reproduced all the effects given by a speed of 30 dots in a 
length of 1600 nauts. At these speeds, with ordinary Morse signals, 
spewing would be barely possible. In the Red Sea, a speed of from 
7 to 8 words per minute was obtained in a length of 760 nauts. This 
result agrees very closely with the detluction from the experiments 
At Birkenhead, and apparently shows that the influence of electro- 
magnetic induction, due to the disposition of the cable in coils, does 
not very materially retard the possible speed of signalling. The 
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amplitudes of oscillation ropresenting dots can be thrown into a 
curve which will be the same for all lengths. By this curve we can 
determine from one single observation, on any cable, the amplitude 
of oscillation due to any speed, and, consecjuently, the possible speed 
of signalling on that cable. This method, however, of determining 
the possible speed of signalling, presup{>oseK that a considerable 
length of the cable shaU have l>een manufactured. Mechanical 
senders, and attention to the proportion of the various contacts, 
would materially increase the speed at which signals of any kind 
oould be transmitted. Tho best trained hand cannot equal the accu- 
racy of mechanism, and the slightest irregularity causes the current 
to rise or fall quite beyond the limits required for distinct signals. 
No important difference w’as observed between signals sent by alter- 
nate reverse currents, and those sent by the more usual method. 
T^ie amplitude of oscillation, and consequent distinctness of signalling, 
was Quite the same in the two cases. An advantage in tho first 
signals sent is, however, obtained by the use of Messrs. Siemens and 
Hulshe’s submarine key, by which the cable is put to earth imme- 
diately on signalling being interrupted, and the wire thus kept at a 
potential half way between the potentials of the poles of twocounter- 
jveting batteries employed, and the first signals become legible, 
which, with the ordinary key, would be employed in charging tho 
wire . — A thouewm Report. 

TRAN8MI88I0N OP ELEOTRICTTr THROUGH WATER. 

Mr. J. B. Lindsay has communicated to the British Association 
the following results. The author has been engaged in experimenting 
on the subject, and in lecturing on it in Edinburgh, Glasgow, and 
other places since 1831. He has succeeded in Transmitting Signals 
across the Tay and other sheets of water, by tho aid of the water 
alone, as a means of joining the stations. His method is to immerse 
two large plates connected by wires at each side of the sheet of 
water, and as nearly opposite to each other as possible. The wire 
on the side from which the message is to be sent is to include the 
galvanic battery and the commutator or other apparatus for giving 
the signal. The wire connecting the two plates at the receiving 
station is to include an induction coil or other apparatus for increasing 
the intensity, and the recording apparatus. The distance between 
these plates ho distinguished by the term “lateral distance.'’ He 
found that thei^ was always some fractional part of the power from 
the battery sent across the water. There were four elements on 
which he found the strength of the transmitted current to depend : 
first, the battery power ; second, the extent of surface of the im- 
mersed metal sheets ; third, the “ lateral distance” of the immersed 
sheets ; and, fourth, in an inverse proportion ’the transverse distance, 
ur distance through the water. As far as his experiments led him 
to a conclusion, doubling any one of the former three doubled the 
distance of transmission. If, then, doubling all would increase the 
intensity of the transmitted current eightfold, he entered into cal- 
culations to show that two stations in Britain, one in Cornwall and 
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the other in Scotland, and corroapondinjy Btatione well chosen 
in America, would enable ub to transmit messages across the 
Atlantic. 

The Earl of Rosso said he was aware that some years since experi- 
ments were macle on the subject treated of by Mr. Lindsay, and 
messages sent across the Serpentine, but as nothing further appeared 
to have come fj-oin them, he supposed there were found to l^ practi- 
cal diflBculties which proved insuperable. Sir D. Brewster said he 
was a member of the Committee entrusted with the making the ex- 

? eriment alluded to by Ix>rd Rosse during the Groat Exhibition. 

'he results were, messages were sent across in the usual manner : 
the wire was then broken ; with a gap of six feet the messages still 
went, and when the distance was increased to sixteen feet and twenty 
feet, they still went across. In reply to the Astronomer Royal, Mr. 
Lindsay then drew on the board a diagram, roughly illustrating his 
method. In the evening, u|>on the sheet of water below Aber- 
deen Harbour, experiments were exhibited, and proved quite success- 
ful across the widest expanse uj)on which they could be tried, 
between 600 and 600 feet. 


IMPROVED ELECTRO- TELEGRAPHY. 

At Portsmoutli Dockyard, a telegraphic wire insulated with india- 
rubber has been in use across the liarhour ever since 1846, and the 
insulation is still oiiito perfect. The diificulties attendant on the 
manipulation of india-rubber have preventotl its keeping its position 
in the face of the more easily handled gutta perclia, and the pecu- 
liarities of treatment by means of which the spiral twist is now 
rendered auite homogeneous and peifectly solid. Moist heat is the 
a^nt used. India-rubber even still cannot be drawn on the wire 
like inaccaroni, in the way that gutta poreba, from its plasticity at 
a low tenqierature, is managed. It is genei'ally admitted that gutta 
percha has been a failure Iwth by land and sea. According to Mr. 
Wildmane Wbitebouse’s statistics, india-rubber retains ten times as 
much electricity for a given period as gutta percha. 

Tht Globe Telegraph has been p.atented by Mr. S. Beardmore. In 
it the earth is used for the transmission of Electric Signals. Tlje 
idea (and it is said the fact) upon which the patent alludtd to is based 
is, tl\at plates of positive and negative metal, placed in the earth, 
at each extremity of, and connected with, a single line of wire 
running l>etween them, will themselves evolve sufficient electricity 
for the transmission of messages. Not only so ; but that the size of 
plates required is astonishingly small. Ilms it is believed, that 

all the sur&ce required for telegraphic purposes between St. John’s 
(Newfoundland) and Valentia (in Ireland), can be contained in three 
boxes at each station, respectively twelve inches long by twelve 
inches broad, and six inches deep.” 

Insulating Wires. — Mr. J. Macintosh has patented improved Insu- 
lation telegraphic Wires or conductors, and of apparatus employed 
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thereiii, part of which ia applicable to tlie manufacture of India* 
rubber tubes. 

The j)re8ent inventor patented certain grooved rollers on the 14th 
of May, 1858, for coating telegraph conductors with india-rubber. 
He now places other rollers in contact with the grooved rollers, one 
at each of the points where the india-rubber is fed into the grooves, 
and on these secondary rollers are formed beads a<iju8ted so os to fall 
exactly in the middle of the grooves of the principal rollers, so that 
they form indentations in the india-rubber suitable to receive tlie wire 
or conductor. With soft india-rubber, he nnxes an equal weight of 
shellac ground fine, and without any solvent, by means of crushing 
rollers. In some cases, aftor having coated the wires with insulating 
material, he again covers them w iih gutta peroha, or other material, 
with which unspun fibre is intimately mixed. Sometimes it ia desired 
to cover conductors with insulating material, and at the same time to 
combine yams with, or imbed them in, the covering. For this pur- 
pose ho employs a cylinder closed at the ends, with li screw just fit- 
ting within it, mounted on a hollow axis passing through the ends of 
the cylinder. Through this axi.s the yarns and the wire or conductor 
to be covered pass, and the bobbins from which the yams are drawn 
are mounted on a frame fixed on the end of the same axis. The 
cylinder has an opening in its side near the end, at which the yarns 
enter for feeding in the gutta |)ercha. When the axis is caused to rotate, 
the gutta percha is pressed out at the end of the cylinder, and passes 
Into a small box furnished with a die, and so that the yams become im- 
bedded in the covering. When employing more than one coating to a 
conductor he causes a current of cold air to impinge on the covered 
wire aftertbe first coating, so as to bring it rapidly to such a consistency 
that the second coating may be applied without injuring the first. 

India-ruhber Insulation . — The desirability of substituting India- 
rubber for Gutta Percha, as an insulator, has been experimented on 
with success at Messrs. Silver and Co.’s establirthnient at North 
Woolwich. Mr. West, inventor of the india-rublxjr covered wire, 
conducted the experiments, and gave an account of his researches in 
connexion with the process. As long ago as 1838 he commenced 
using india-rubber for insulating wires. In 1845 he entered into an 
arrangement with Sir Joseph Paxton, Mr. Charles Dickens, and 
other gentlemen, to lay down a submarine cable between Franc© 
and England, on the caoutchouc insulating principle ; but, although 
the sanction of the English Govemme^it was obUuned to the under- 
taking, that of the French Government was withheld for so long a 
period as to render it impossible to carry it out at that time. But 
in 1846 a portion of the cable w^hich ha^i been made by Mr. West, 
to lay down across the Channel, was with the consent of the Lords 
of the Admiralty, submerged in Portsmouth harbour, and a letter 
was read from Mr. Hay, the chemical referee and lecturer attached 
to the dockyard, dated May 25, 1859, in which Mr. Hay states 
that, notwithstanding that the cable in question has been in constant 
use, exposed in places to the sun, strained over rough stones, fre- 
quently coiled and uncoiled^ and treated very roughly, the insula- 
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tion is now quite perfect, nlthougb thirteen years have elapjed since 
it was laid down. A portion of this cable was exliibited. Mr. 
West’s improvements, for which ho lias taken out a patent, consist 
in manipulating and applying the india-rubber. In consequence of 
this substance not becoming plastic at a low temperature, it is im* 
poBsibio to draw it on the wire like niaccaroni or gutta percha ; it 
IS, therefore, wound spirally round it ; but as caoutchouc is not 
homogeneous, and the want of cohesion in the overlapping would 
render it liable to the permeation of water, Mr. West was under the 
necessity of inventing a method of overcoming this defect. Tlie 
expcriraetits testified that he has jierfectly succeeded, and specimens 
of his cable, which were exhibited, showed that the india-rubber 
is rendered perfectly solid and homogeneous. The quick and easy 
manner in which it can be repaired in case of abrasion or cutting is 
anotber great advantage of Ids j)roce88, while experiments showed 
that the electric fluid is transmitted without lateral loss, thereby 
rendering the use of batteries of great power unnecessary. It haa 
been ascertained that india-rubber insulates ten times better than 
gutta percha, which is too porous to admit of perfect insulation. Care 
must be taken, however, to use Uie Para caoutchouc, as that 
derived from the East Indies is of an inferior quality and becomes 
“ treacley,” and consequently unfit to act as a good insulator. 
Careful exiieriments, mslde to test the resistance of the india-rubber 
covered wire to great atmosfiheric pressure, showed that with a 
pressure of 1300 atmospheres, equivalent to toween two and tliree 
times that of the greatest depth of the Atlantic, insulation remained 
perfect. — AtAmfPuw, No. 1040 ; abridged. 

Telegraphivg aa'oss the Tag without K7m. — The North British 
Mail says : We have received the fallowing note from Mr. J. B. 
Lindsay reporting progress with his experiments. The results, it 
will be seen, are highly encouraging : Yesterday (May 17) I tele- 
graphed successfully across the Tay, opposite to Glencarse, where it 
is about half-a-roile broad. The action on the needle was strong, 
and the same battery- power would cross, I think, at Broughty Ferry.” 

The Micro-Elcctiic Telegraphy invented by Mr. Isham Baggs, 
consists of a combination of optical, chemical, and electrical appa- 
ratus, and it promises to maintain in a state of permanent efficacy, 
under all the various conditions of weather and humidity, any line 
of telegraph, short or long, to which it may be applied. It is very 
well known that all suspended lines of telegraph are liable to deran^^e- 
ment in a humid state of the atmosphere, and that the effective 
action of the current under these circumstances is greatly 'weakened 
— 80 much 80 , that the needles or other indexes of electric commu- 
nioation, are frequently rendered thereby so faint and sluggish in 
their movements, as to become practic^ly useless. The reason of 
this is that wherever a mass of matter, great or small, is required to 
be moved, a certain amount of force is required to move it, and that 
in proportion as the preponderance of power over friction and other 
opposing influences is diminished, so is the resulting motion 
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decreased, both in amount and velocity. In other words, an electric 
current or impulse despatched from London may reach Newcastlo or 
Aberdc^en, but In so impaired a state witli reference to quantity, aa 
to be unequal to the task of executing its mechanical functions. 

In tho present invention the movement of partielcs is snbstitutod for that of 
ina«ri«eB, so that any quantity of eU*otrk'ity, however minute and otherwise inap- 
preciable, eaaniit fail to produce a certain <-orre*jwuding cft’ect, A single wire 
IS the medium of cumiujunication, and the earth, as at preai^t, completes the 
circuit. 

Let ns suppose a case, andaasunie that we have a long line of telegraph in a 
most defective state of insulation from wet or otheraist*, and that only the ono- 
humlredth part of the electricity despatciiod from one terminus is capable of 
rcai'liing the other; then that one-hundredth part, which will not move a iimlle 
or stir a magmetie armature, is still capable oi decomposing a detlnite amount 
of water, and of liberating a ivirrespiinding quantity of gas. Ol course the. 

J iuantity of gas so liberated is very snmll ; still th«« results are always mauilest, 
or the inveutor works the decomposition trough in the bams of a powerful oxy- 
hydrogen microscope, and throws upon a screen a relracteil image of the wiree 
and the hberatetl bubldes of gas, inagnitl(‘d to the extent of sLr millions of limtt 
their actual sectional dimensimiM. In very extreme cases this power, great us it 
is, is made to undergo a further exU-nmon, and the gas bubbles so produced ar« 
geueratetl under a vacuum, whendiy a greatly increased augmentation of 
volume is realized. Suppose, for instance, the vamiiim is equal to hfiif an inch 
of mercury, then tho increase of volume would be sixty times that of the original, 
and though in such cose the inereaae in sectional urea would be only as the square 
of tho cube root of expansion, yet here, as the visibility of tho result depends 
not merely upon length and breadth, but also upon apparent thickness, tho true 
increase of value in the manifestation of the signals is directly as tho expansion 
itself. The eftect therefore produced upon the screen is amplified TuasE «UN- 
DEKU SIXTY HiLLioNK OF TIMES its octual Size wlieu Tiewcd by the nuked 
eye. .\fler stating such a fact as this, it appears to us to be quite unuecessary 
to dilate ujion its application. It simply amounts to this, that wherever the 
faintest current of electricity traverses an electric wire, it can be rendered 
visible m its effects, and used as an ever-roady and effective substitute under tho 
worst conditions for the existing telegraph. We have illustrated tho matter by 
the adduction of a very extreme ease. In ordinary practice an Argund lamp, or 
the light of day, when available, is ample for all purposes, and wbeu the wires 
are short, or tho electricity is abundant, no amplilying power whatever is re- 
quired. — Mechanics' Magazine, Feb. 18. 

Automatic Writing Telegraph . — Professor Wheatstone has supplied 
to the French Academy of Sciences a full description of his Auto- 
matic W'^riting Telegraph, by which 50 , 000 letters may be printed 
off per minute. It consists of four distinct contrivances, viz. —1. 
A perforator, for the purpose of piercing holes in a long slip of 
paper, the relative position and number of these expressing the 
letters of the alphabet. 2. A transmitter, which receives the per- 
forated slips of paper, and transmits the electric currents, produced 
by a voltaic pile, in the order and direction determined by the holes 
in the paper. 3. A receptor, or apparatus, which, at the receiving- 
station, marks on a paper certain black points, corresponding to the 
boles already mentioned made in the paper at the transmitting 
station. 4. A translator, or machine by which the telegraphic 
marks or spots are trandated into the oi'dinary alphabet. The trans- 
lator has eight keys, placed in two rows of four each, with a ninth 
key in a separate place. By a proper combination of these keys, a 
wheel in connexion with them may be made to present to the paper 
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which ifl to receive the impreseion any letter required. The ninth 
key prints it. All the contrivances are made to work together by 
means of various details, which do not admit of description here. 
Professor Wheatstone states that by means of this apparatus be can 
transmit five thnos us many signals to moderate distances as by the 
usual methods. The chief advantage of tlic system appears to be, 
that the manual operations it rtxiuires are extremely easy, and 
require scarcely any intollectuai effort. 

Long Circuits. — Mr. Alfred Varley has read to the Society of 
Arts u paper “ On the Practical Bearing of the Theory of Electricity 
in Submarine Telegraphy, the Electrical Difficulties in long Circuits, 
nntl the (Jonditinns requisite in a Cable to insure rapid and certain 
Conimunicalion.” JSlr. Vorloy observed that the raetallic cord of a 
submarine cable should be composed of a conductor of the highest 
8}>c('ihc conducting capacity, that a decrease in the retardation 
wliich is caused by the induction th-at takes place in submarine 
circuits can only bo obtained by increasing the thickness of the 
insulating material, but that it will be better to do this by enlarging 
the sectional area of the conductor as much as is practicable. In 
designing a cable there are many considerations besides those of its 
simple electrical qualifications which have to bo entertained. The 
object to be obtained is the best result with the most economical 
investment of money. Are the projmrtioiis which were adopted in 
the Atlantic cable the best to insure this ? The weight of the con- 
ducting coil in this cable is about 63 lbs. to the mile, the value of 
which, speaking roughly, would, I suppose, be about as many 
shillings ; when served with gutta percha its value was raised to 4of. 
per milo ; the iron sheathing and getting the cable on board brought 
its value uj) to 100/. per mile. In this cable, tlierofore, only four 
per cent., at the outside, was invested in the conductor upon which 
the transmission of the messages depended. If the views which 1 
have brought forward are correct, a conductor of double the diameter 
would only produce half the amount of retarding force of one of half 
tlie size ; such a conductor, at the very outside, would not cost more 
than 16/. per mile ; and the increased expenditure in serving such a 
conductor with gutta percha and giving it an iron sheathing, would 
not, comparatively speaking, be very large. The expenses of the 
staffi mid the hire of ships would be about the same in both cases. 
T^e latter would be, perhaps, increased slightly, but not to auy 
material amount. 

Improved SignaU. — Dr. Joule has exhibited to the Manchester 
Literary and Philosophical Society several slips of paper, having 
inessi^es inscribed upon them by Professor Thomson's new Electric 
Telegraph Apparatus. In these specimens, the marking consisted 
of a succession of minute pei-foratione, produced by sparks from an 
inductive coil apparatus, while the paper was gradually draw^ 
through the machine. The sparks are directed to the paper by a 
line platina wire affixed perpendicularly to a light arm attached to a 
small magnetic needle susjiended within a coil of wire. The directivo 
tendency of the needle is made very great by means of adjacent 
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steel mafir^ets. Bo long as either no current or a uniform flow passes 
through the coil, the perforations go on in a straight line. To pro- 
duce signals, temporary electric currents of longer or shorter duration 
are transmitted. The magnetic needle carrying the platina wire is 
thus deflected, causing the line of perforations to assume the shape 
of a succession of letters V of various width and at various distances 
asunder, and in this way letters and words are indicated by the use 
of a given code of signals. The chief advantage of this system of 
telegraphic recording is, that it gives clear legible signals when a 
“relay** is <entirely thrown out of action by inductive embarrass- 
ment. It has also the advantage of showing clearly signals super- 
imposed on earth currents. The signal, superimposed either on the 
large swell or wave of induction or of an earth current, is like a 
ripple seen distinctly on a large wave. Dr. Joule stated that 
Professor Thomson bad recently discovered the means of giving a 
surer direction to the electric sparks, and of producing a very con- 
siderable increase in the size of the perforations produced by them. 
He also remarked that the system above descried was similar in 
principle to that employed by Professor Thomson in transmitting 
the whole of the messages wnich had crossed the Atlantic from 
either side. To him, therefore, the merit of having given a temporary 
success to the Atlantic telegraph exclnsively belongs. 


DI8CHAB0E OF A COILED ELECTRIC CABLE. 

Thebe have been read to the British Association the following 
"Kemarks on the Discharge of a Coiled Electric Cable,** by Pro- 
fessor W. Thomson. Mr. Jeukin had communicated to the author 
during last February, March, and April, a number of experimental 
results regarding currents through several different electric cables 
coiled in the factory of Messrs. K. S. Newall and Co., at Birkenhead. 
Among these results were some in which a key connected with one 
end of a cable of which the other end was kept connected with the 
eartli, was removed from a battery by which a current had been 
kept flowing through tlie cable, and instantly pressed to contact with 
one end of the coU of a tangent galvanometer, of which the other 
end was kept connected with the earth. The author remarked that 
the deflexions recorded in these experiments were in the contrary 
direction to that which the true discharge of the cable would give, 
and at bis request Mr. Jeukin repeated the experiments, watting 
carefully for indications of reverse currents to those which had been 
previously noted. It was thus found that the first effect of pressing 
down the key was to give the galvanometer a deflexion in the direc- 
tion corresponding to the true discha^d current, and that tliis was 
quickly followed by a reverse deflexion generally greater in degree, 
which latter deflexion corresponded to a current in the same direc- 
tion as that of the original flow through the cable. Professor 
^omson expliuned this second current, or false discharge, as it has 
since b^n sometimes called, ^ attributing it to mutu^ electro- 
magnetic induction between different portions of the coil, and anti- 
cipated that no such reversal could ever be found in a submerged 

X 
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cable. The effect of this induction ie to produce in those parts of 
the coil first influenced by the motion of the key a tendency (or 
electricity to flow in the same direction as that of the decreasing 
current flowing on tlirough the remoter parts of the coil. ThuS| 
after the first violence of the back fiow through the key and galva* 
nometery the remote parts of the cable begin, by their electro- 
magnetic inrluction on the near parts, to draw electricity back from 
the earth through the galvanometer into the cable again, and the 
current is once more in one and tlie same direction throughout the 
cable. The matheraatioal theory of this action, which ise necessarily 
very complex, is reserved by the author for a more full communica- 
tion, which he hopes before long to lay before the Iloyal Society. 

THE ATLANTIC CABLE. 

Mu. J. N. Heabder, the electrician, of Pljnnouth, in a imper read 
at the Plymouth Institution, and 1)6 von and Cornwall Natural 
History Society, examines in considerable detail u few of the pecu- 
liarities of the Atlantic Cable, together with tlie electrical appliances 
employed, with the view of ascertaining their suitability, and thence 
draws some practical conclusions for future guidance. The entire 
Mper has b^n communicated by the author to the Philosophiad 
Maffdzine^ No. 111. We have only space for the author’s conolujnon. 

In order to provide a current suitable for the capacity of the enor- 
mous primary wires of these induction coils, gigantic batteries were 
constructed, consisting of 400 plates of silver 9 inches square, and the 
same number of similar plates of zinc, which were fitted into 20 
gutta percha troughs, each containing 20 alternations of zinc and 
silver. The 20 silver and 20 zinc plates in each trough were arranged 
as single pairs, all the silver l)eing united at the top, and all the 
dne at the bottom. The whole battery thus consist^ of 20 pairs 
of plates, each containing 22^ square feet of silver, calculating boUi 
sides in action. These stupendous batteries were mounted in 
ponderous iron gimbels for the sake of Bijibility on board ship ; the 
cost of the silver was about 2000^., and that of the whole batteries, 
independently of coils or other apparatus, about 3000^. Subsequently^ 
however, from some experiments with plates of gas carbon, it was 
discovered tiiat these were more energetic in their action tlian silver 
plates, and accordingly the electrician of the Company deemed it 
advisable at onoe to discard all the latter, and introduce plates of gM 
Qsudmn in their place. 

Bearing in mind the tiny character of the Atlantic wire, one is 
irresistibly led to inquire what ^d such a battery as this was desUned 
to accomplish, and whether tlie same end might not have been at- 
tained by much smaller means. 

Its object, then, is not to generate a current of electricity to be 
passed through the cable, bat through the primary wires of the in- 
duction coil, in order to excite magnetism in its iron core : and it is 
Uie magnetism thus excited which has to react upon the secondaiw 
ooU, and generate the current of electiioity which is to be employed 
for working through the cable. The electrician will not fail Imre to 
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prc»dicat« many chances of loss of power, if the conditions requisite 
for developing the greatest amount of magnetic power in the iron 
core, as well as for turning to the l>est account tlie magnetism thus 
obtained in the pro<luction of a secondary current, be not observed. 
The eifects at present produced by these induction coils, as I have 
before remarked, indicate serious losses somewhere ; but whether 
they arise from a faulty principle or defective workmanship, is a 
problem yet to be solved. 

I cannot conclude this paper without offering an opinion or two 
on the present cause of failure of the Atlantic Cable, and the ultimate 
prospect of suooess. Had the cable been tested in water, after com- 
pletion, which might have been reatlily done at Keyham Dockyard, 
defects might have been easily discovered and re]>aired. The omis*. 
sion of this test leaves much room for speculation as to the cause or 
seat of the injuries or defects. I have no faith in the modes which 
have been adopted to discover their situation, so far as I have lieoome 
acquainted with them, though I believe that the proximate deter- 
mination of these particulars is still attainable. A consideration of 
the mechanical construction of the cable shows that it is very liable 
to injury in the process of lading. 1 have seen some 8i)eciraens re- 
covered after immersion, which were kinked in such a manner as to 
strain and injure very materially the gutta percha coating of the 
conductor, which having nothing but its own tenacity to depend 
upon, would be subject to enormous tension by the lengthening of 
the external iron covering. \Vith‘electricity of such high tension as 
that required to work through the wire, the smallest fissure or defect 
in the insulating coating would form a leak of a much more formida- 
ble character than if it existed in a wire of moderate length : and 
the fact of working to earth increases the tendency to lateral dis- 
charge. If, however, the faults be not discovered and remedied, the 
cable, although useless for the purpose for which it was originally 
intended, may still render valuable assistance to the success of future 
lines by being employed as a wire for the return current, instead of 
eraployingthe ordinary modeof working to earth — a practice which ap- 
p^rs to me, in relation to submarine cables, to be highly objectionable. 

employment of a retuni wire, especially of a large conducting 
capacity, would prevent mndi of tlie inductive action which now 
takes place between the inner conductor (the wire) and the outer con- 
ductor (the sea). I l>elieve also that a current of moderate quantity 
and high tension, such as is developed in my own form of the in- 
duction coil, {Philofopkical Magannfy Dec. 1856,) would be far 
better calculate to overcome the difficulties met with in the Atlantic, 
or other submarine cables, than the contrivances which have been 
hitherto adopted. 

The following Keport of Mr. F. C. Webb. C.E., has been made to 
the Chairman and Direcbirs of the Atlantic Telegraph Company : — 

ttlftucia, Aucust 10. Gentlemen, — According to your request I made from 
' “ cureftU examination of the electrical state of the Atlantic cable. I 

some tests for comparison on the various pieces of Atlantic cable in Messrs. 
Ulas« s premises at Greenwich during July 31 and August 1. I arrived here on 
tne -Jth iust., and, assisted by Mr. Collett, made exj^eriments during tbe 6th, 
M 2 
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Oth^ Blh, «tid 9(h in«t. 1 find the loweet remstance ahoim to }>e 276 atatute rnilea* 
I find it ia pomikle to increase ibis resiatanoe up to 689 milet, by aeniling a copper 
current for some time from six 12'piate Daniell's batteriea. By ex))eriraents I 
have made on tarions kinda of construeied faulte, 1 find that a fault arhioh could 
bo thus oxidized so an to give (by reversal of the current) a diSeceoce of roaiat* 
anoo equal to the difi’erence obtainable on the c-ablPj, >i 2 ., 311 niileH, must give a 
minimum resistance of about 16 miles. When the lault is large, and thus gives 
little resistanoc, no great change can be obtained by reversing the buttery : and, 
indeed, it is evident that when tbe connexion between the lino and carta is in* 
creased beyond a certain extent of surface, no difierence in the resistance of the 
circuit can be obtained by reversing the battery. When the fault is very minute, 
it can be almost perfectly Siuiled up by a copper current, but the resistance will 
atill be very great, even with a zinc current. My experiments show that afhult 
of about 1(1 miles minimum resistance can bo varioti with certainty by rcverft&l 
of the buttery to tbo same degree as the fault in the cable, and that if the fault 
gives less resistance than 16 miles it cannot be varied to that extent, while, if it 
gives more resistance, the variaitou cannot be produced with the aame certaintyy 
uor quite to the same degree. Taking, tbereiore, tbe resistance of tbe Ihult and 
caJde beyond the fault to be equal to 15 miles, this would bring the fault to about 
263 statute miles from Valencia. As I have no information of tbe return current 
due to diffVurnt lengths of the Atlantic cable, which might have been observed 
and tabulated during tbo paying out of the cable, it is impossible to check the 
resistance tests accurately by the observed return current. Comparing it, however, 
with the return current on the Cagliari and Malta and Corfu cables, and raakina, 
roughly, allowance for the increased size of the gutta percha in the Atlantic 
cable, 1 find it to be about what is due to the supposed distance of the fault. I 
also made experiments on the rot«im current with a wire loading to earth from, 
the cable, and by placing resistance in circuit in this wire I could represent a 
fault close at hand and of varying resistance. I found that in such an arrange' 
ment, when the artificial fault gave a resistance of 300 miles, the return current 
was only reduced about 22 per cent. If the real fault, therefore, was close at 
hand, the return current of the whole length of perfect cable beyond the fault 
would be only reduced alwut 22 per cent. iSso. I am of opinion that the obserred 
return current is much less than 78 per cent, of the return current due to the 
whole cable, as it would be if the fault were close at hand and of a resistance ofi 
about 300 miles, and that it coincides, as nearly as I can jndge, with that due to 
tbe length shown by the resistance. Again, when the artificial fault was mtde 
to represent a resistance of 260 miles, and then increased to 580, the return cur- 
rent only increased about 17 per cent,, whereas wheu tbe real fault is increased 
to the same amount of resistance (by sending a copper current for some time) 
the return current increases about W per cent. This shows also t^t the return 
current is more influenced by the partial healing of the fault than it would be if 
the fault was a small one near at hand, and consequently tends also to confirm 
the supposition that the fault is distant, and oilers, when' at its minimum, little 
resistance. I am of opinion, therefore, that a serious fault exists about 
statute miles fVom Valencia, measured along the cable, and that the oshle between 
that spot and this shore is comparatively perfect. No tests from here can now 
decide whether the cable is mechanically severed, sinoe all attempts to detect 
reception of the most intense currents from the opposite shore hare long since 
proved fruitless. Still, from the various ciroumstanoes attendant on th^eoline 
of the insulation, there is e> eiT reason to believe that the continuity both of the 
cable and the conductor is perfect. Whether any other faults exist beyond tbo 
one alluded to, it is impossililc to ascertain by tests from Valencia. The foot 
that the sisals receiveef at Valencia were always better than those received At 
Newfoundland proves, undoubtedly, that the worst insulation has always befli 
near Valencia ; and, therefore, it seems probable that if the fault which exiate 
on this coast, and which, very likely, forms the principal cause of leakage, could 
be removed, the insulation would be so far improved as to render the cable agidn 
available for signalling, provided the fault which is ssdd (by those who have 
tested from Newfoun^and) to exist in Trinity Bay was also repaired.” 

The following statement of the actual number of raeaaages that passed acrOM 
the Atlantic during the time when the condition of the wire was still doubtful* 
will show clearly how complete was the success, and how great the certainty tliAt 
submarine Unee will ultimately be laid. Exclusive of conversations amongsttlM 
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ri«rkt, 97 mentigM, oontifltiiisr of 1002 words Mid 6476 letWra, were seat fhiin 
Valracie to Kewfoundlend, and duly comprehended ; while 269 messages, of 
S440 words and 13,743 letters, were receired from Newfoondland in Ireland. 
This gives a total of 866 messages, eonsisting of 3942 words, made up of 20,219 
letters, actually transmitted. — IFes^miiMter £me«c. No. 32, N.8. 

Tht Magntlic Telegraph Foreehadowed . — In BaUeg*$ Dieiionaty, edition of 
1730—127 years ago — under the word “ Loadstone," is the following Asreahadow. 
ing of the electric telegraph : — “ Some authors write that, by the help of the 
magnet or loadstone, persons may communicate their minds to a fViend at a great 
distance ; as suppose one to be at Ixmdon and the other at Paris, if each of 
them have a circular alphabet, like the dial-plate of a clock, and a needle touched 
with oue magnet : then at the same time that the needle at London waa moved, 
that at Paris would move in like manner, provided each party had secret notes 
for dividing words, and the observation was made at a set hour either of the day 
or of the night ; and when one party would inform the other of any matter, he 
is to move the needle to those liters that will form the words that will declare 
what ho would have the other one know, and the other needle will move in ths; 
same manner. This may be done reciprocally." 


THE TA8MANUN SOBMARINE CABLE. 

The first Submarine Electric Cable of any considerable length in 
this part of the world has been successfully laid and opeu^ for 
public use. The 120 miles of Bass* Straits is thus annihilated, so 
far as the communication of intelligence is concerned, and the island 
of Tasmania is for many important pur}K>se8 as closely united to the 
mainland of Australia as though no sea rolled between thorn. This, 
it will be admitted, is a work of some magnitude for these colonies ; 
and is creditable to the enterprise of Victoria and Tasmania, who 
have themselves found the whole of the funds for the undertaking. 
In Uiis case the object to be gained is worth even some annual ex^ 
I»en<iiture in excess of returns, if the line cannot be maintained 
without it ; for there can be no question that to Tasmania the advan- 
tage of instant communication with these colonies must be very 
great. The annual trade transactions between that island and the 
mainland are stated by the Launceston papers to be now represented 
hy a sum amounting to more than 1,000,OOOL sterling, and, as the 
markets of the one colony are entii*ely regulated by those of the 
other, it cannot be otherwise than a matter of deep importance 
that a close intercommunication should exist between them. One 
chief source of risk and expense said to be connected with this line 
is, that it has been laid in four separate sections — first, from the 
north side of King’s Island to Cape Otway on the Australuin 
coast, then in the opposite direction from King's Island to Hum- 
mock’s Island, thence to Circular Head on the north coast of Tas- 
mania, and from that point along the coast to the entrance of the 
Tamar, where it joins the land line to Launceston and Hobart 
Town. From this arrangement the shore-ends of the cable are 
numerous, and all of them are said to be considerably exposed to 
uijury from the nature of the places at which the landings have been 
made. Under those circumstances it is being urgiri ufK)n the 
Governments of Victoria and Tasmania that they should at once 
incur the additional expense of procuring from England sufficient 
cable to make good any injury which either of the four 
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fiectiona may saataln ; and thia, we think, in a very reasonable sng- 
gesUon, seeing bow many chances of accident the line is expos^ 
to, — Auitrtdian Mail. 


THE ELECTBIC TELEGRAPH TN PRANCE. 

The OongtUutionnfl gives an interesting summary of tlio career 
and progress of tlie Electric Telegraph in France, based on statistics 
of the subject lately published. The first credit opened for the first 
line was by a Royal order at the end of 1844. The line was from 
Paris to Rouen, and was intended as an experiment. Next came 
that from Paris to Lille and the Belgian frontier. The advantages 
of the system being ascertained, rapid progress was made, espe- 
cially since the establishment of the Empire ; and in 1855 all 
chief towns of departments were connected by wires with the 
capital. In 1857 the number of stations in action was 171; in 
1858 they increased to 193. The whole of the network desirable 
and contemplated is not, however, complete. Up to last year there 
were 13,030 kilometres of telegraph wire working in France, but 
many secondary lines remained to be constructed. Tlie French 
railways for which concessions have been granted form an aggregate 
distance of more than 16,000 kilometres, and there are more than 

85.000 kilometres of Imperial roads in Franco. Hence it is inferred 
that a ^eat deal more telegraph line remains to be made 

The French linos wore first opened for private correspondence on 
the 1st of March, 1851. Tliero were then but 17 worlung stations, 
and the number of the messages sent by the public that year was 
little more than 9000. In 1856 there were 360,000, in 1857 
413,000, and in 1858 463,000, showing an increase of 50,000 in each 
of the last two jreara. Some rather curious details are given as to 
whence and whither the messages were sent, and their nature. The 
last quarter of 1858, during which were sent, in round numbers, 

166.000 messages, was chosen for this investigation. Out of that 
number 98,000 were sent between the 193 French stations, and 

68.000 between those stations and about 2000 foreign stations. Thus 
it is seen that the telegraphic correspondence with foreign countries 
was nearly two-fifths of the whole. 


BLECTRIO LIGHT APPARATUS. 

Mr. C. Weightman Harrison, of Woolwich, has patented the 
following improvements. They relate to the use of mercury or other 
fluid or semi-fluid as an electrode in obtaining light by electricity, 
and consist, 1, in the employment within the Ump of a burner fed 
with a supply of the electrode, so that it shall remain full or nearly 
BO daring waste or consumption by the light. 2. In controlling the 
supply of fluid electrodes by a tap, Ac. , worked by electric action* 
8. In forzuing a fluid positive compound electrode by dividing the 
stream so that a number of separate lights may be produced from it. 
4. In maintaining by self-acting means a constant degree of separa- 
tion between the point where the stream of one electrode bieaks, 
and the reservoir oi a second electrode into which the stream falls or 
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forms contact The patentee accomplishes this by connecting the 
reservoir of the second electrode to a float which is placeil on the first 
electrode contained in another reservoir, from whence tlie stream 
issues, whereby as the float descend^ the second reservoir is advanced 
in exact {iroportion to the length which the stream is diminished by 
reduced pressure. He also effects the same object by causing the 
waste or condensed fluid forming a descending Kitream electrode, to 
elevate tlie lower electrode or reservoir ; this may be done by placing 
it on a float under which such waste fluid is allowed to collect. 5. 
In forming the reservoirs for holding fluid electrodes of a combina- 
tion of lamp bliick or other form of carbon and silica, or of lamp 
black and china clay, rotten stone, &c. G. In preventing the con- 
densation of vapours upon the glass or case of electric lamps by a 
stream of liquid or air being made to flow over or upon the interior 
surface of the glass or case. Also by partly or wholly fllling the glass 
or case with water, alcohol, bisulphuret of carbon, Ac., and in causing 
it to circulate around the light, or to pass away through apparatus 
by which it may be filtered, and then returned to the lamp again by 
a pump, &c., worked by electric action. 7. In ja^venting the rise 
of vapours from the waste fluid of electrodes by the introduction of 
a stratum of water or other liquid into the waste pipe or reservoir.^ 
Mcdcanica Magazine. 

MAGNETO- ELECTRIC LIGHT AT THE 80UTH FOBKLANI) LIGITTH0D8E. 

The Upper Lighthouse at the Sotith Foreland, near Dover, has 
been illuminated during the past winter by the Magneto -Electric 
Light, by direction of the Trinity House. The machine employed 
in producing this new light is the invention of Mr. Holmes, of the 
firm of Holmes and Warner, of Northfleet ; and Professor Faraday, 
the scientific adviser of the Trinity House, has expressed a highly 
favourable opinion of the novelty. The electricity in this a))plication 
is not evolved by the voltaic batterj% or by chemical force, but is the 
result of magneto-electric induction. An electric current tends to 
])ass along a wire whilst that wire is passing by a magnetid pole ; 
and, by a proper exaltation of the principles evolved, and arrange 
ment of the apparatus, the current can be increased in force till it 
breaks across an inteiwal between the carbons,. producing a light 
which for brilliancy and continuance has never been equall^ 

The apparatus is thus described in the Illustrated London News 
for Ootol^r 22, 1859 : — To two wheels with six radial arms are 
fixed three series of horse-shoe or Y magnets, the poles of which 
are so disposed that opposite poles of opposite magnets face each 
other, and in each ring or series is alternately north and south. The 
central magnet-frame is arranged between two series of helices^ and 
the two others upon either side of the helices. In these two series, 
the magnets are so arranged as to be in immediate proximity to the 
poles of the cores of the helices. Each helix consists of a hoUow <^)re 
of soft iron, around which the wire is wound. The wheels are sup- 
ported by a strong frame, and are set in motion by a steain-eiiguie. 
A maximum speed of about 85 revolutions per minute is sufficient to 
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obtain a powerful and oontinuoue current of electricity, suitable for 
the purpose, the tremor of high speed being thus avoided. The light 
is stated to be visible for above 27 miles, and to be seen fi^m the 
torn of the liffhthouses on the coast of France. 

Magneto- electrioity has long been applied in the telegraph, and 
its extmsion to lighthouses promises to be of ^eat value. A Cor- 
respondent describes the new South Foreland Light as surpassingly 
beautiful ,* and no less admirable are the skill and delicacy exhibited 
in the machineiy, whereby permanency and perfect regularity are 
secured in the omission of the flashes (14,000 in each second of 
time) which give the illuminations. 

NEW ELECTBO-MBWOAL APPARATCB. 

This new apparatus, by M. Rhumkorff, has been exhibited and 
explained to the British Association by the Abbd Moigno. The 
Ahh6 briefly described Daniell’s and Grove's and Bunsen's galvanie 
batteries, the chief ob^tion to the two latter being the evolution of 
nitrous acid fumes. Ilie peculiarity of the instrument he exhibited 
was, that sulphate of mercury in solution contained in two neat little 
cups of carbon was used to excite the zinc ; a small battery of two 
cells, aided by a HhumkorflT s coil, packed up in a small box, con* 
stituted the apparatus. 

tMPKOVKD OALVANOPLA8TIO PROCESS. 

An improvement in the method of producing copies of busts, 
statues, groups, and round ornaments by the Galvanoplastio Process 
has just been made public. The principle of the invention is the use 
of conduotom so arranged as to spread the electrical current over a 
latge surface. The modes of applying difier according to circum- 
stances. One plan is as follows : — A piece of copper, or of char- 
coal, is made to represent in miniature the form in outline of the 
object to be reproduced ; this miniature conductor is attached to 
the negative pole, and then introduced into the interior of the mould, 
which, of course, is in connexion with the same pole ; the whole is 
then plunged together in tlie bath. The metal is conducted by the 
various points of this miniature-conductor towards all the various 
hollows which correspond with its prominences. This, however, 
was but a rude form of the methods adopted. The inventor, M. 
Lenoir, afterwards substituted for the miniature above described, a 
light frame or mass formed of metallic wire or of any other conduct- 
ing material, which be introduced in the same manner into the 
hmlow of the mould ; by tliis means he obtained a large number of 
conductors, which approached every portion of the interior of the 
mould, and formed what he calls a mass of nerves for conducting the 
electricity into the most intricate portions of the hollow mould. 
These wires also render the decomposition of the solution unusually ; 
active — so much so that the gas liberated rises constantly to the 
surface in huge beads. The deposit, however, is made with perfect 
regularity and uniformity. 
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KLlOTBO-ZIirC DEPOSIT# ON ENORAVED METALLIC PLATES. 

Mb. H. Bbadbubt* * * thus describes in the Journal of the Society 
of Arii his mode of Burfacing Engraved Copper Plates with a coating 
of pure Zinc by Electro- metallurgical means, for the purpose of pro- 
tecting such plates from wear while printinp^, and which coating can 
be removed and renewed at pleasure, with facility and without 
injury to the engraved plate. 

To obtain a deposit of pure ainc capable of printing from 1500 to 
2000 impressions or more, before requiring to be removed and re- 
•newedy Mr. Bradbury has recourse to a combined solution of chloride 
and cyanide of zinc, prepared as follows : — 

Cldoride of Zinc SoliUion . — In a suitable vessel dissolve one 
part chloride of ammonium in eight parts water ; place in this a 
porous cell containing the same solution and a copper plate, which 
attach to the sine of a Smee’s battery, and in the outer cell place a 
plate of spelter, which attach to the silver of the above battery for 
48 hours. * 

Cyanide of Zinc Solution , — Dissolve ^ lb. of cyanide of potassium 
n twelve parts of water ; then add as much chloride of zinc as the 
solution will take up. 

Mix these soluiians together in equal parts ; use a zinc positive 
pole and one of Smee’s compound batteries, intensity arrangement, 
charged with one part of sulphuric acid to twelve of water. 

In from 45 minutes to an hour a deposit of the most beautiful 
lustre will be obtained, capable of yielding from 1500 to 2000 
impressions, and even more, according to the experience of the 
manipulator. 


PRINTING FROM ENGRAVED PLATES. 

Mr. W. E. Newton has patented a new mode of applying En- 
graved Plates, or electrotype or other substitutes for such plates, to 
the cylinders of printing presses ; and of applying other parts of such 
presses in combination with the cylinders to enable perfect impres- 
sions to be taken from the cylindrical surfaces of the plates. 

Tlie object here is to print very rapidly from engraved plates, &c. 
Tlie surface of the plate to be printed from has a cylindrical form, so 
that it may be made to rotate and produce the impression on the 
paper, &c., as the latter moves between it and another rotating sur- 
face. The invention consists : 1, in backing the plates with a flexi- 
ble but inelastic metal, and winding them upon the periphery of 
the printing cylinder, by drawing and bending them between the 
latter and the periphery of the feeing and impression cylinder, so as 
to make them bear evenly and solidly upon every part of the first- 
named cylinder, and securing them firmly thereto. It also consists 
in a mode of applying a clearing roller in combination with the 
printing cylinder and the inking roller, for removing the super- 
fiuous ink from the surface of the plates after the inking operation. 

• The* Emperor of the French has accepted a copy of Mr. Bradbury's recent 

^ M **** Printing, and has been pleased to present that gentleman with a 

fiold snuffbox, sormoonted by the Imperial Crown and Cipher in DiillianU. 
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Also in a roethofl of applying an endless band to clear and polish the 
surface of the plates between the engraved lines or *sunk portions 
which produce the impression. 


DURABILITY OF ELECTROTYPE WORK. 

Mr. E. RiCHARi)Kf)5, in a communication to the Builder. No. 
846j gives the following information as to the probable durability Of 
Electrotyj)c metal, and its thickness. ^Ir. Richardson states that 
in 1844, being called upon to furnish metal medallions, &c., for the 
granite testimonial to Major-General Sir Alexander Dickson, 
K.C.B., &c., near the Rotunda, on Woolwich-common, a very 
exposed situation, — he suggested electrotype castings. A consulta- 
tion of officers on the question followed, the results being full per- 
mission to reproduce the models in electrotype copper, which was 
ably executed by Mr. H. Cox, of Battersea. These castings were 
at that time of unusual size and thickness — viz. , 2 feet 6 inches 
diameter, and fully an eighth of an inch thick of solid metal. This 
was effected also without shrinking, and every tool touch from the 
clay-model was reproduced. These works have been now exposed 
fol* 15 years, llioy weighed, Mr. Richardson believes, 30 lbs. 
each. No chasing was required. 

On the other hand, Mr. Richardson has had for years a small 
brass, about 16 inches high, of his Templar, William Earl of Pem- 
broke, produced by the old fire-process, which cost pounds to chase, 
obliterating every lino of his original model, and weighing nearly 
} of a owt. When are we to rival our foreign neighbours in this 
important branch ? The zinc Berlin process seems forgotten. 


PROTECTION OP SILVERED SURFACES. 

Baron von Liebig has patented certain improvements in pro- 
tecting the Silvered Surfaces of Mirrors, and other articles of Glass. 
This method consists in preparing the silvered surfece of mirrors, 
&c., by depositing thereon a coating of copper, gold, or other 
metal, by electricity, combined with the use of a neutral solution of 
the double salt tartrate of the oxide of copper, and soda, potash, or 
ammonia, or an alkaline solution of gold, nickel, Ac. 



187 


C|muai 


CHEMICAL EQUIVALENTS. 

At the late meeting of the Britinh Association, Dr. Lyon Playfair, 
the President of tlio Chemical Section, in his opening address, re- 
ferred to the remarks which had been made by his predecessor in the 
chair, Sir John Hersohel, last year, who directed attention to the 
great importance of studying, with increased accuracy, the combining 
proportions of bodies, in tlie hope of determining the exact numeri- 
cal relations which prevail between the elements. He justly regarded, 
it as a subject worthy of the most accurate experiment, to ascertain 
whether the combining proporthms of the elements be multiples of 
the combining proportion of hydrogen, as suggested by Prout ; cau- 
tioning chemists at the same time not to accept mere approximate 
accordances os evidence of this relation. He (Dr. Playfair) ^n- 
gratulated the section on the publication of the laborious investiga- 
tions of Dumas on this iniportaiit inquiry. It required a chemist of 
great manipulative skill, iis well as of fertile experiment, to obtain 
combining numbers for the elements upon which a greater reliance 
could be placed than upon those determined with such admirable 
precision by Berzelius, the great master of analysis. The atomic 
weights found by that chemist did not, for many of the simple bodies, 
confirm the suggestion of Prout as to the multiple relations of these 
numbers to the equivalent of hydrogen. At the same time, the 
more recent determinations for the atomio weights of carbon, silver, 
and some other elements, so closely coincided with this view, that 
it was very desirable to extend newex|>€riment8 to the bodies which 
had fractional atomic weights assign^ to them. In M. Dumas’ 
Memoirs there were the results, though not the details, of a large 
series of experiments on many of the elements. He obtained num- 
bers of precisely the same values as those obtained by the Swedish 
philosopher — numbers which are not multiples of the equivalent of^ 
hydrogen. But when he applied his methods of discovery and in- 
ventiveness to the further investigation of the subject, it was found 
that atomio weights could be deduced which were multiples of that 
of hydrogen, or at least stood in a very simple relation to it. Hence 
the general views of Prout, that the equivalents of the elements 
compared with certain unities are represented by whole numbers, 
seem to be supported by recent experiments, although it would be 
premature to say that there are no exceptions to the mw. 

He referred also to the proposals which bad been made by some 
chemists, to double the equivalent numbers for oxygen and carbon, 
but expressed himself unfavourable to such a change at present. 


SENSATION OF HEAT CAUSED BY CABBONIO ACID. 

A COMMUNICATION has been made to the French Academy of 
Srienoes on this subject. One of the most singular properties of ibis 
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gas, Baya the report, is iU decided effect upon the skin. AU parts of 
the bo<^y that come in contact with it feel immediately an extraordi* 
nary inoreane of heat, which is not exhibited by the thermometer. 
A person placed in a room heated to 20* Centigrade, and plunging 
his naked arm into a receiver full of carbonic acid gas, feels as though 
he had put his arm into something 15 or 20 degrees hotter than the 
air of the chamber. This property has been turned to account medi* 
oally in thermal establishments where baths and douches of the gas, 
sometimes pure and sometimes mixed, have been administered to 
invalids, but we are not told with what effect. M. lk)UBsingault 
•ays that in a trench of an old sulphur-mine in New Grenada, he 
was almost suffocatod and tlirown into a violent perspiration by 
this gas, the heat of which he believed, at the time, to be eqoal 
to 40'", but his thennometers, after being left an hour in the trench, 
only marked 10*, three degrees, in fact, less than the temperature 
of the surface in the shade. The Professor also felt a pricking 
sensation in the eyes from the effect of the gas, and ho was 
assA*ed by the miners that tl>ey almost all suffered from weakness, 
and that blindness was a common result of constant exposm-e to 
this gao. 


BINOXIDE OP HYDROQIN. 

Pbopkssor SonuNBEiN has made the interesting discovery that 
during the slow oxidation of several metals (zinc, cadmium, tin, 
lead, bismuth, and copper) in moist air, appreciable quantities of 
Binoxide of Hydrogen are formed. The Professor, for example, 
takes zinc filings, and makes an amalgam with mercury. This 
amalgam he stirs up in a tumbler with diluted sulphuric acid, by 
which means he reduces it to a rough powder, aud after well 
washing it he places the piowder loosely in a funnel set over a 
iKittle, and allows a tliin stream of distilled water to trickle through. 
The presence of binoxide in the water which has passed will be 
detected by the following tests, which depend on the oxidizing and 
reducing effects produced by the binoxide upon certain substances. 
Thin starch paste, containing some iodide of potassium, when mixed 
'with the water is in a very short time coloured dark blue on adding 
a few drops of a weak solution of any proto- salt of iron to the mix- 
ture. This test will succeed if the water oontain only one half mil- 
lionth part of the binoxide. The red colour of a solution of perman- 
fi^ate of potash, slightly acidulated with sulphuric acid, is discharged 
by the dilute solution of HO,. It will also precipitate Prussian blue 
from a mixture of the most dilute solutions of red cyanide of potas- 
sium and any per salt of iron. A dilute solution of chromic acid is 
a less delicate test, but it is coloured azure blue by water containing 
0^1 V binoxide. 

AVater acidulated with sulphuric acid is found to give more of the 
binoxide than pure water, but the maximum quantity formed seems 
never to exceed acidulated water. 

Professor SchbnWn supposes all slow oxidations in air to depend 
on what he oalla the ** chemical polarization of neutral oxygen,'* 
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which he is inolined to suspect is slso deeply concerned in nniinsl 
rsspirstiou, and many other chemical actions going on in nature. 
— Ahridgtd from, a letter of Pro/mor Schdnbein to J>r, Paraday, in 
die Philoeophicai Magazine, 

OZONE AND ANTOZONE. 

Pbofessor Fabaday luvs read to the Hoyal Institution a paper 
“ On Schunbein’s Ozone and Antozone.” Ozone had already been 
before tlie members of the Pnyal Institution on two occasions : on 
the 13th June, 1851, when Schdnbein’s early views of it were given, 
and on the 10th June, 1853, when tlio results of MM. Fr4my and 
K. Becquerel, obtained by passing the electric spark through dry 
oxygen, were described ; and also the opinion of Sohdiibein respecting 
the entrance of ozone as such (and not as simple oxygen) into corn- 
biuation. 8inoe then, Schdnbein has been led to the belief that 
oxygen can exist in a third state, as far removed by its properties 
from ordinary oxygon in the one direction as ozone is in the other ; 
and therefore, in a certain sense antagonistic to ozone. This sub- 
stance he names antozone, and believes that it also enters into com- 
bination, retaining, for the time, its special properties. Hence there 
is not merely ozone and antozone, but also ozoriide and antozonide 
compounds. Thus, permanganic acid, chromic acid, peroxides of man- 
ganese, lead, cobdt, nickel, bismuth, silver, &c., form a list of’ 
bodies containing more or less of ozone in combination ; and the 
character of ozone, and of these bo<lies because of the ozone in them, 
is that they are electro-negative to the aiitozonides, i.e., as copper to 
zinc ; they evolve chlorine from chlorides ; they cannot generate 
peroxide of hydrogen ; and they render blue the precipitated tinc- 
ture of guaiacum. On the other hand, oxywater and the peroxides 
of potassium, sodium, barium, strontium, and calcium, form a list o€ 
substances containing antozone. These bodies are electro- positive 
to the former ; they cannot evolve chlorine from hydrochloric acid, 
or the chlorides ; they evolve the peroxide of hydrogen when treated 
either by oxyacids or even the hydrochloric acid, and they not only 
do not render blue the white precipitated guaiacum, but they restore 
that which has been rendered blue by ozone to the white or colour- 
less condition. Now when two ozonides or two antozonides are put 
together, with the addition of water or an indifferent acid, they 
mingle but do not act on each other ; but if one body from each 
list be associated in like manner, they mutually act, oxygen is 
evolved from botli, and ordinary oxygen is set free ; or rather, as 
Schbnbein believes, ozone separates from one body, and antozone 
from the other; and these uniting produce the intennediate or 
neutral oxygen. Th^nard, who discovered the peroxide of hydrogen, 
showed that the peroxide of silver, when brought into contact with 
it, not only caused the separation of part of the oxygen of the fluid, 
but also itself lost oxygen, tliat element leaving both bodies and ap- 
pearing in the gaseous state. This experiment, with others of a 
like nature, and many new ones, were referred to and made in illus- 
tration of ^konbetn’s views. As to the independent existence of 
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oxygen in tbeiio two new and antithetical states, ozone has been so 
obtained, t.s., out of combination, and independent of any other 
body ; but antozone has not as yet afforded this proof of its pos* 
Bible separate condition. Oxywater is the compound in which it 
seems nearest to a free condition. As Schdnhein’s view includes 
the idea tliat oxygen in these two stateR can retain their ]ieculiar 
properties when out of combination, and liavc them conferred other- 
wise than by combination, and an ozone does fulhl these conditions 
and does exist in the independent state, so it is important that anto* 
zone should be pursued by experiment until it gives a like result. 
In relation to this subject the view of Mr. Brodie should be referred 
to, resf>ecting the oondition of certain elements at the moment of 
chemical cliangc, on which he published a paper in the Phil. Trems, 
for 1650, p. 769, and another in the Chemical Society's JourMU in 
1S55. He assumed oxygen as capable of existing in two states ; 
tlie particles being polarized to each other by the action of associated 
particles, and for the moment in the relation of oxygen and hydro- 
gen to each other ; he also made many numerical experiments for 
the pur{>ose of obtaining the equivalent action of the oxygens 
assumed to be in these opposed polar states. 


ABTinClAL FORMATION OF MINERALS. 

Drville and Caron have described a process by which they have 
prepared several crystallized minerals. The method employed con- 
sists in the action of metallic ftuorides on oxygen compounds, either 
fixed or volatile. It requires a high temperature, but is of very wide 
application, as the metallic fluorides are seldom absolutely fixed. 
Corundum is prepared easily, and in large crystals, by intr^ueing 
into a carbon crucible fluoride of aluminium, above which is fixed a 
small cupel of carbon filled with horacic acid. The whole is fitted 
witb a good cover, and kept for an hour at a white heat. The vapour 
of the fluoride of aluminium meets that of the boracic acid ; and 
their mutual action gives rise to fluoride of boron and to corundum, 
which is thus frequently obtained in crystals a centimetre in length, 
but of no great thickness, having the hardness and all the other 
physical properties of the natural corundum. 

Kubics are similarly obtained, a little fluoride of chromium b^g 
added to the fluoride of aluminium : the operation is conducted in 
crucibles of alumina, and the boracic acid placed in a cu}>el of platinum. 
Blue sapphire and green corundum are produced under similar cir- 
eamstances, the difference in colour arising from the difference in the 
quantity of chrome. Cj’mophane, obtained by the action of bonx&ct 
acid on fluoride of aluminium and glucinum, resembled the Ame- 
rican specimens. Gahnite was obtained by placing a mixture of 
fluoride of aluminium and fluoride of zinc in vessels of iron, contain- 
ing boracic acid placed in a platinum tray. The Gahnite is depo- 
sit^ on the various parts of the apparatus, in very brilliant regular 
octabedra coloured by the iron. 

When the boracic acid is replaced by silicic acid, and volattlc 
fluoride employed, crystallized silicates may be obtained. In this 
manner staurotide was obtained in form and in composition like tiie 
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natural mineral. It ia aUo obtained by heatiofi' alumina in a current 
of gaseous fluoride of silicon. The alumina b^nufs changed into 
cruciform crystals which have the composition of staurotide. 

Rutile was obtained by the decomposition of a fusible titanate, 
more especially titanate of protoxide of tin, with silica . — Comptet 
Jiendus ; Philo*. No. 114. 

FORMATION OP DIAM0N1>B. 

SiMHLER suggests that Diamond may possibly be a product of 
crystallization from liquid carbonic acid. Diamond often contains 
cavities, and, as Brewster has observed, with accompanying circum- 
stances which point to a strung pressure in the interior, although be 
does not state whether they contained water. ^ 

Brewster explained his observations of the ooloured rings with the 
black cross arouud the cavities, by ascribing to the diamond a 
gummy consistence and vegetable origin. Simmler suggests that it 
mMkj rather be compared to that of unequally compress^ glass. 

To confirm this view of the formation of diamonds, it would be 
necessary to prove that liquid carbonic acid possessed a solvent 
power for carbon siinihir to that w hich bisulphide of carbon has for 
sulphur, or liquid sulphide of phosphorus for phosphorus. Expe- 
riments which Siramler made in this direction with a view of pre- 
inuriug licjuid caibonic acid by Faraday’s method, gave no results, 
as the tubes always exploded. — PkiloaophiccU Magazi/nef No. 114. 

DRY SATURATED BTKAM. 

Mb. Maoquobne Bankine, C.E., has communicated to the Boyal 
Society a paper ** On the Thennodyoamic Theory of Hteam-engines 
with dry saturated Steam, and its application to practice.” 

In 1849 it was demonstrated, contemporaneously and inde- 
pendently, by Professor Clausius and the author of this pajier, from 
the laws of thermodynamics, that when steam or other saturated 
va{K)ur in expanding performs work, and receives no heat from 
without, a portion of it must be liquefied. That theoretical con- 
clusion has since been confirmed by practical experience. 

The principal effect of the ** steam-jacket” invented by Watt is to prevent that 
li^ef action. 

The presence of liquid water in any oonsiderable quantity in the ^liiid«r of a 
steam-engine acts injuriously, by taking heat from the steam while it is besns 
admitted, and giving out that heat to the steam which is about to be discharged 
Most of the heat so transferred is wasted. • 

The only ejtact thermodynamic i'ormulm for the woric of steam hitherto pub- 
ushed (by the author in the Fhiloeophical TraneactiorUf 1854, and by Professor 
Claurius in the Fhilo$ophical Mayazinc for 1858), are adiapted to steam which 
receives no heat in expanding. 

The present paper, after recapitulating the general equation of 
thermodynamics, and the special formulm for the pressure, volume, 
and latent heat of steam, proceeds to the inveetigation of the exact 
formula for the work of steam which is supplied during its expan- 
Mon with just enough of heat to prevent any appreciable portion of 
It from condensing, for the expenditure of heat in producing and 
using that steam, and for its efficiency in producing motive power. 
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There is explained a convenient approximation to the exact for-* 
inul», fonndea on the facta, that for initial pressure# of steam of 
from 80 to 120 lbs. on the square inch (including atmospheric 
pressure), and for ratios of expansion up to sixteen, the pressure of 
saturated steam varies nearly as the seventeenth power of the 
sixteenth root of its density, and that the expenditure of heat in mi 
engine in which dry saturated steam is used, expressed in units of 
energy, is nearly equal to fifteen- and-a-half times the product of the 
initial pressure and volume of the steam expended. 

Lastly there are given examples of the application of the formulas 
to the engines of three steam- vessels lately experimented on by the 
author. The displacements of those ships are from 700 to 1100 
tons ; the indicate horse* power of their engines from 226 to 1180 ; 
the initial absolute pressures of steam in their cylinders range from 
82 to 108^ lbs. on the square inch, and the ratios of expansion from 
4 to 16. In each case the difference between the results of 
calculation and experiment is within the limits of error of ob* 
servation, and ranges from th® actual work of the 

steam. The author has computed tables of the results of the 
formulse, exact and approximate. 


PKK8KRVING MILK. 

Tbk Abbd Moigno has communicated to tlie British Assooiatioin a 
“New Process of Preserving Milk perfectly Pure iu the Natural 
State, without any Chemical Agent.” To preserve milk for an in* 
d^efinite period is an im}K)rtant problem, which in France baa been 
solved in three different modes. M. de Villeneuve was the first tp 
preserve milk, solidifying it by the addition of certain solid in* 
gredients, but it was no longer, properly speaking, milk. M. de 
Signac preserved it by evaporating the milk till it became of the con* 
sistenoe of syrup, rendering it a solid mixture of milk and sugar^ 
still it could not be called milk. M. Mabeu also preserved it by 
excluding the air and exposing it to an atmosphere of steam about 
100° Cent., thus depriving it of all the gases which it contained, and 
then hermetically sealing the filled bottles in which it bad been 
heated. The Abbd Moirao opened a bottle whicli had bfeen closed 
by M. Maben on the 14^ of February, 1854 ; and after a lapse of 
five and a half years, he found it as fresh as it was the first day. M. 
de Pierre has greatly improved the discovery. The means whkdl 
he employs to effe^ the preservation of milk is still heat ; but heat 
applied iu some peculiar way, by manual dexterity, first discovered 
by a Swiss shepherd. The Abb^ could only state that the effect, 
of this new method of applying heat is to remove a sort of 
or animal ferment, which exists in milk in a very small quautitjf 
and which is the real cause of its speedy decomposition. When 
this species of ferment is removed, milk can be preserved for fn 
indel^ite period of time in vessels not quite full, and consequent, 
exposed to the contact of rarefied air, a result which was not effected 
by the process of M. Maben or rather that of .M. Oay>Lussao^ aS 
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they oonipletely expelled thoge gMeg which otherwise woald bare 
rendered it sour. The Abb^ then poured from a large vessel into 
glasses a milk as natural, as pure, and as rich as when it was taken 
from the cow in the fertile plains of Normandy. Owing to its greater 
specific lightness cream ascends to the top of the vessel, but it can 
be easily made to diffuse itself through tlie milk by slightly shaking 
it Ixjfore uncorking the bottle. As the vessel is not quite full, a 
small quantity of butter may have been formed, and the milk may 
have become somewhat less rich, but it will still bo pure and natural 
milk without any strange taste. 

Professor Christison said that, after tasting the specimens of the 
milk brought by tho Abb^, he was of opinion that it was the best 
preserved milk be had ever tasted. 


MAGNETIC PROTO- CARBIDE OF IRON FILTERS. 

Mr. Thomas Spencer, of Eustou-road, has employed this new 
filtering and purifying medium wdth great success. Among its 
advantages are the following; — First, It deprives water of all tho 
colour, taste, and odour which arise from organic matter, such as 
peat, decayed wood, or loaves ; or even that arising from animal 
putrescence. Second, It renders most deleterious gases, including 
sulphuretted or phoaphoretted hydrogen, perfectly innocuous, by 
forcing them into combination with oxygen. Third, According to 
the experiments of Professors Brande, Clark, and Mr. Spencer, soft 
water treated by the carbide, or magnetic oxide, has no action on 
lead. Fourth, Water so filtered does not readily give birth to 
animal or putrefactive vegetable life, such being a consequence of 
its deprivation of all free organic matter. Thus, to the water of tho 
dirtiest ditch or shallow pond may be instantaneously imparted all 
the healthful qualities of that derived from a deep-seated mrai 
spring, though without its usual hardness : tho mode of conversion, 
too, is in principle precisely that employed by nature. To maintain 
the health of an army in tho field during a summer campaign, 
filters of this material must prove invaluable ; as, with the excep- 
tion of saline water, Mr. Spencer has not found any that might not 
be drank after passing through from 8 to 12 iuches of this new 
medium. Even the filthiest sewer water, emitted into the Thames, 
becomes bright and inodorous after its passage through such a filter. 
The action in the latter case arises from the singular power of the 
carbide to absorb and solidify the gaseous sulphur and phosphorus, 
which are always combined with hydrogen in sewer water. On the 
Bame principle, the carbide is now found to be by far the best puri- 
fier of illuminating gas that baa yet been brought forward. To 
which may be added, the sulphur al^rbed, either from sewer water 
or gas, is recoverable at a profit, leaving the qualities of the carbide 
unimpaired. 

The carbide can be manufactured very cheaply. A cubic foot and 
a cwt. of it are very nearly equivalent, a foot weighing about 
118 lbs. For purifying water, Mr. Spenoer prefers that made from 
the Parkhead Hematite, which he found at the comm^oement of 
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bU vxperiinenU to bo, perbapa, the purest iron ore in tba 1^g> 
dom. This has been since oonnrined by a Board of Ordnance Com- 
mission. 

Mr. Spencer thus explains the physical powers of purification 
possessed by carbide to arise from its singular property of attracting 
to, and condensing upon its surface oxygen, but without entering 
into chemical combination with this gas : — 

The action cxorciaed by the carbide on oxygen may noi be inaptly likened to 
that of a magnet on iron filings, tlm carbide representing the magnet, and the 
oxygen the filing. We have all observed that the jKJles of a magnet, after im> 
meraion in iron minn, come forth covered with theae minute particles of iron, 
arranged in strius. Thus, they are first attracted, and then polarized, by meana 
of which they acquire properties differing from those possessed by them before. 
The uniform results of all my exnerimeats lead me to entertain no doulit that 
the magnetic carbide exerdses nrst an attractive and then a polarizing power 
over oxygen, of a character analogous to that exercised by the magnet over the 
filinga. That is to say, the oxygen which the carbide meets in the atmosphere, 
or in water, is first attracted to its surface, and, like the iron fibngs, its atoms 
become polarized ; and, to complete the analogy, they acquire properties dilfer- 
ing firom those of oxygen in its ordinary state. 

Thus, adds Mr. Spencer, I find this polarized oxygen to be identical with the 
body now known to chenviits as ozone, and which is becoming {renerally reco- 
gnised as one of Nature's chief agents of purification. That this is so, ie not 
&e result of mere speculation on my part ; but, on the contrary, it is demon- 
strable by moans of several conclusive experiments. The peculiar property 
possessed by ozone, or polarized oxygen, over ordinary oxygen, is its rapidity 
of combination with, and oonnequent neutralization evei'V kind of noxious 
b^y having an organic origin. 

As regards water, any noxious gaseous bodies that are foimd in it become in- 
stantaneously harmless on encountering the carbide in the process of filtration. 
This arises from their rapid combination with the ozonized oxygen they find on 
the surface of the oarbiae. 


THK NKW METAL ALUMINIUM. 

A PAPER on Aluminium has been read at the Society of Arts by 
Mr. Foster, the able Secretary of that Society. First mentioning 
the extension which chemical knowledge has undergone in niodera 
times, and the boundless supply of aluminous substances which has 
thus been opened up — in granites, slates, schist, and especially in 
clays — the author pointed out the fact that aluminium forms an 
essential portion of our most brilliant gems, including corrundum, 
the sapphire, and the Oriental ruby and emerald ; and then pro- 
ceeded to remark that, Qotwitbstanding the universal dififusioa of 
ores of aluminium, the existence of the metal itself was not known 
until the last half century, and its extraction has been attended by 
great difficulty. He then detailed the means adopted for producing 
sodium by Bavy, Gay-Lussac, Th^nard, Mitscherlich, Banner, 
Ponny, Mareska, and, more recently, Derille ; and traced the 
labours of Oersted, Wdhler, and Deville, in the production of aluihi* 
nium. After quoting from the paper read by the Kev. J. Baribw, 
in 1856, on Deville’a process, noticing the modifications wlu<di Patti 
Morin introduced, and sketching the labours of Dr. Percy, Mr. 
Dick, and Eoae (of Berlin), the author stated that Mr. Gerhaid, an 
Englishman, had for some time past been endeavouring to introduce 
tlie manufacture into this country. The applicability of some ttf 
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the alloys of this metal was then pointed out, as well as some of 
the difficulties which were for a time likely to retard its more gene- 
ral use, the most important being that hitherto no effectual solder 
had been discovered suitable for it. The valuable qualities it pos- 
sessed — viz., extreme lightness, capability of resisting atm(uipheric 
action, malleability and ductility superior to those of silver, with a 
power of conducting electricity, and other important advantages, 
tended to show that though possibly its susceptibility to the action of 
moisture might render it unfit for some of the purposes to which, in 
the early stages of its discovery, it had been hoped to apply it ; yet 
that, if produced at a moderate price, it would be found a most 
valuable addition to our list of practically useful metals. The author 
drew attention to the advantages that it seemed to offer as a substi- 
tute for copper in the lower classes of coinage, for which it appearevl 
in every way adapted wlien produced at a sufficiently low cost. 
Tlie ]>uper was illustrated by numerous specimens of ornaments, 
medals, and other objects made of this metal. A discussion en- 
sued; in which Professor Tennant, Messrs. Elliott, Hawes, l>au- 
rence. May, Newton, Palmer, Smith, Strode, Thomson, the Chair- 
man, and others took part. 

A Correspondent of the Mechanics* Magazine, after reading Mr. 
Foster’s lecture, forwarded to that journal a copy of a paper on Am- 
monio-iodides of Metals, read by the Rev. .Mr. Keade, at tho 
British Association in 1 857. After the reivding of this paper, Dr, 
Lee said ; — “ I would also observe that, with respect to the last 
metal alluded to in the p;vper — viz.. Aluminium, Mr. Reade seems 
to have a particular object in not putting the solution of iodine in 
direct contact with the pure metal, as in the other exaniples. Here 
he takes an oxide of the metal, alumina, and by a new process at- 
tempts to solve the problem which has so extensively occupied tho 
attention of practical chemists in extracting the juire metal from its 
compounds. Mr, Reade lives upon the great basin of Kimmeridge 
and Oxford clay in the Vale of Aylesbury. He is, therefore, really 
the owner of a fortune, lying, however, under his feet, but which 
only requires the wand of the chemist to transform it into pure 
metal and current specie.” 

M. Corbellr, a French chemist, has discovered a more simple and 
economical mode than that heretofore practised, for the extraction 
of Aluminium from clay. By his mode the metal is obtained directly 
from clay or argillaceous earth. The material is first washed free 
of all impurities and foreign matters, such as stones, leaves, morsels 
of wood, &c- Two or three onnoes of it are then dried, and sub- 
mitted to the action of acid, to get rid of the iron contained in it. 
For this purpose, M. Corbelli uses highly-concentrated sulphuric 
»ri<l ; but nitric, hydrochloric, and other acids have the same effect. 
'I'he earth is dissolved in six times ite weight of acid, the earthy 
matters are allowed to subside, and the clear liquid is then poored 
off- The residue is dried, heated to 450® to 500® centigrade, and 
^terwards mixed with 200 grammes (between six and seven ounces 
English) of yellow prussiate of potara, well dried and pulverised — 

N 2 
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the quantity of the latter being increased or diminished in propor- 
tion to the amount of silex contained in tlie clay. To this mixture 
are added about five ounces of sea- salt, and the whole is placed in a 
crucible and heated until a white colour is produced. After coolings 
the aluminium is found at the bottom of the crucible. 

As respects the tolderiing of tins metal, until very lately quite im- 
perfect results have been attained. In the Universal Exhibition of 
185C, there were pieces of Aluminium soldered with zinc or with 
tin, but this weak solder did not give any solidity. Others have 
tried to solder with alloys of zinc, silver, and aluminium. Mr. 
Denis, of Nancy, has noticed that whenever aluminium and the solder 
melted over its surface was touched with a slip of zinc, the adhesion 
took place with great rapidity, as if a peculiar electric action gave 
it an impulse at the moment of contact ; but this solder also has 
failed to afford much strength. 

At last it has been suggested that the difficulty might be sur- 
mounted by previously coating the piece with copper, anti then sol- 
dering together the coppered surfaces. In order to effect this, the 
aluminium, or at least the parts to be soldered, are plunged into a 
bath acid of sulphate of copper. The positive pole of the battery is 
put in direct communication with the bath, and the pieces to be 
coppered are touched with the negative pole ; the deposit of copper 
takes place very regularly over the surface of the aluminium. These 
surfaces, thus prepared, are soldered in the ordinary way. 

All these processes are, as is seen, very imperfect, and they now 
have only an historical interest, on account of a new and perfect 
method of soldering just discovered. The inventor is a nlder and 
silverer of metals, belonging to I^aris, named Mourey ; he has re- 
cently announced his process in a public meeting of the Soci€t6 
d" Encouragement, 

The alloy employed is composed of tino and aluminium. He adopts an inge- 
nious device. In the ordinary way to solder two metals or two pieces of the same 
metal, all that is necessary after having prepared the two surfaces which are to 
be brought together, is to cover them with solder and to best them. This mode 
of proceeding does not sucooed with aluminium. M. Mourey prepares each of 
the two surfaces with a first solder, an alloy of aluminium and zinc, and then 
interposes between the two surfaces thus prepared another alloy richer in alund- 
nium. In this manner the first alloy adheres to the aluminium itself, smd the 
second alloy to the first, and thus a perfectly solid and continuous whole is 
obtained. 

The surfaces to be soldered are prepared by being smeared with a mixture of 
turpentine, balsam of copaiva, and lemon juice, then placed on hot coals, 
into the parts where the soldering is to take place, the flame of a gas lamp or 
■elf-aoting blowpipe is directed. 

Small pieces or an alloy of 6 parts of alurainium and 94 of zinc, are brou^t 
into contact with (he prepared surfaces ; these melt and adhere to the surfisoes, 

.4 V. II . — 1 - — j.. ..r operation 

’ ’ ad, a certain amount 

, . I® ®*ch case aakill 

and knack arejteoessary on the part of the workman, as well as care in adjusting 
the temperattfts. for the melting points of aluminium and sine are scaro^lOO^ 
apart, and there is a fear whilst melting the solder lest the article itself ^uld 
melt at the tame time. 

When the two surfaces have been thus prepared they are brought together, 
and kept in oontaot by iron wires, pincers, Ac., as in ormnaij soldering ; pieces 
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of the hard •older (80 of lino, 20 of iltuiuDtaxD) are then placed at the pointa 
of contact, and the heat from a lamp ia then applied, and the second solder 
mclta, runs in, ami adheres to the taro layers of soft solder, and thus forms a 
strong joint. The ariiciea thns prepared are suffiotentlT strong and homogeneons 
to alloFW of their being re<worked, and the joints will bear ftling. 

M. Chriatofle has oormmunlcated to the French Academy of Bciencei, 
in the form of a letter to M. Duntaa, the result of some experiments 
made with AJuminium-bronxe. He says ; — 

“We have applied the bronze of alomininm to two nses, for which its qnali* 
tics of hardness and tenacity seemed specially fitted. The success has been auite 
eqnal to our expootations. The first ts in the construction of bearing suriaoes 
for rotating axles ; the second for slide valves and other bearing surfaces exposed 
Uj much motion. Of these applications the following are examples s — The 
journals for the axle of a polishing wheel, making 2200 revolutions per minute, 
were made of aluminium bronze eighteen months ago ; they have iMted to the 
present time. Other bearing surfaces under similar conditions do not last more 
than three months. Again, the slide bars of a sawing machine, the saw moving 
with the velocity of 240 revolutions per minnte, were made of aluminium bronze. 
It has been used now one year without any apparent trace of wearing out. 
Slide bars of ordinal^ bronae would not, under similar circumstances, have 
lasted four montlis. The second application of tho aluminium is for the manu> 
faoture of ordnance, gun-barrels, howitzers, and fire-arms, A pistol-barrel hav- 
ing been constructed of it in our manufactory, it was tried in the practice-ground 
of Renetie, and was Babse<]aently forwarded to the exhibition at Dyon. It was 
subjected there to every kind of test, in the presenoo of the jury; it bore them 
to the utmost of our expectations. 

“ We do not wish it to be imagined that this trial of a pistol -barrel can prove 
conclusively the value of the metal for ordnance, but the comparative experi- 
ments made by us between this metal, bronze, iron, and steel, have demon- 
strated its immense superiority over the others. Ho strong is our conviction on 
this point that we have requested the Academy to support oar appbeation 
to the Minister-at-War to be permitted, at our own expense, to make such a 
piece of artillery as may be thought moat proper for testing the properties of 
iduminium bronze as a metal for guns. We look for great results in this direc- 
tion, which we shall feel proud to associate with our name, at tho same time 
rendering thanks to M. S&int Clair Deville, to whom is due the discovery of 
tb^ alloys for which there appears so brilliant a future. 

*' The large bar deponted in the oifice of tho Academy is intended to bo forged 
and bored for a minie rifle. Tho small l»r has already been forged, at a cherry 
heat, when it works like steel of the best quality, wbiUt it is well known that 
ordinary bronze is brittle when heated." 


INHALATION OF CHLOROFORM. 

A PAPER has been communicated to the French Academy of 
Medicine by Dr. Beraud, on the aubject of Dr. Fame’s method 
of administering Chloroform. This method consists in causing that 
agent to be inhaled by one nostril only, the other remaining mean- 
while in free communication with atmospheric air. The apparatus 
is extremely simple, consisting of a bottle with two necks or tubula* 
tures, and capable of containing 100 grammes of water. An india- 
robber tube with a taping end is adapted to one of the necks, and 
is intended for insertion into the nostril ; the other neck remains 
open, the operator stopping it with bis thumb when necessary. The 
tube if 17 centimetres in length, and has a diamef^ of at least 13 
naiUimetres. To use this apparatus, pour about lutr 12 grammes 
of chloroform into the bottle, and haring stopped the open tubulature 
With your thumb, let the patient receive the tube into his nostril, 
*'ocommending him to breathe naturaUy. There being no communi- 
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cation between tlie bottle and the atmosphere, the chloroform does 
not eva^rato, and the patient is not aware of any unpleasant sensa- 
tion. The subject haring now acquired the habit of breathing in 
that way, the operator gradually slackens the pressure of his thumb, 
and allows a little air to enter, by which means the patient inhales 
atmospheric air clmrged with a little chloroform. From that moment, 
a>ooording as the painful sensation increases or diminishes, the outer 
air is aTtemately admitted or excluded, until the thumb being 
entirely withdrawn, the patient receives the full quantity required. 
The operation may also conducted thus : — Let the patient breathe 
through the empty bottle, and then introduce a drop of chloroform, 
then another, and so on gradually. The great is not to allow 
the effluvia of chloroform suddenly to exorcise too irritating an 
influence upon the respiratory organs. After the second or third 
minute tlie opemtor should shake the bottio, so as to project the 
liquor on its sides, by which the evaporating sutfiice is considerably 
increased. Should the patient happen to open his mouth the operator 
must close it with his hand. By this process the patieut feels no 
pain, no sensation of suffocation or dyspnoea, nor is there any con- 
gestion of tlie brain. The state of ansesthesia may l)e continued with 
the greatest ease, and without danger, by keeping the tube ready to 
be again introduced into the nostril, if necessary ; nor is there any 
])088ibility of sudden tMiphyxia, as the effects of the agent develope 
themselves very gradually. 

LOCKJAW AND CUBABE POISON. 

Db. Manec has sent to the French Academy of Scienoee, the cir- 
oumstantial account he had promised of his unsuccessful attempt to 
apply the Curare poison to the cure of Lockjaw. Dr. V ella, of Turin, 
first experimented with curare on a soldier whose wound bad caused 
lockjaw. It was there shown that the tetanic spasms were regularly 
appeased by the introduction of curare into the system ; nor did this 
occur once or twice, but during tlie whole perii^ of the treatment, 
which lasted above a month. Dr. Vella’s testimony is corroborated 
by his chief physician, Dr. Salleron. Here, on the other hand. Dr. 
Maneo, aided by Dr. Vulpian, who has been for years engaged in 
experimenting upon curare, operated on a patient aged 89, suffering 
from a compound fracture of the shoulderb^e. Symptoms of trau- 
matio lockjaw appearing, Dr. Maneo made an incision in the left 
arm, and introduced into the wound two drops of a solution of cunure 
in the proportion of half a milligramme per drop. The dose was 
repeated 10 minutes later, but without any result. Another iiicisiun 
was made in the thorax, and the poison introduced in the proportiem 
of half a centigramme per drop ; this was repeated at inteiVals of 
from 10 to 7 minutes, still without the slightest success. At last 
a small bolus of 24 centigrammes of pure curare was introduced into 
the incision in the arm ; then, the patient having been sensed with 
a violent tetanic convulsion, five drojis of a solution of 20 centi- 
grammes of the poison in one gramme of w’ator were introduced into 
the cellular tissue above the right shoulderbone ; then, again, above 
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the right one — and no alleviation at all was obtained, the patient 
dying at 10 p.m. on the next day. The operators imagining that 
their curare might be impure or spoilt, afterwards tried it on a dog, 
on which it pi^uced its usual effect. We leave the profession to 
decide between two such opposite results, obtained by equally trust- 
worthy praetitioners under circumstances equally decisive and equally 
authenticated. Pr. Vella was, however, more fortunate in a third 
esse, that of a sergeant, aged 35, wlio h^ been struck with a bullet 
iu the right foot at the battle of Magenta, June 4: bo recovered 
After six weeks’ treatment. M. Velpeau oast some doubts on the 
sutticiency of the fact to establish the value of curare as a specific 
against tetanus, seeing that it is a most dangerous poison that 
requires to be handled with extreme caution. M. Claude Bernard 
remarked that the extraordinary tales related of curare contained 
much exaggeration, but that it could be safely introduced into 
therapeutics like prussic acid and other deadly poisons. — Qalignani $ 
Mcttaenger. 


FEW mSINFKOTANT. 

M. Bdrdzl has sent to the French Academy oi Sciences, a com- 
munication on MM. Come and Demeaux’s Disinfecting Compound. 
M. Dumas having in a previous sitting remarked that it it be 
admitted that the emanations of tar ozonize the air, the above com- 
pound owed its efficacy to its prompt combustion of miasmatic 
effluvia by means of the ozonized oxygen it contains. M. Burdel 
has endeavoured to test the truth of this remark by experiment, 
in the cleansing of a canal a quantity of very fetid mud was thrown 
oat, in the presence of which <Scbdnbeiii’s ozonometer revealed no 
trace of ozone. M. Burdel had this mud mixed up with a compound 
of marl and tar, when the fetid odour immediately disappeared, and 
the ozonometer marked seven degrees after the lapse of 12 hours. 


NEW STOPPING FOB DECAYED TEETH. 

M, Fkiohtingeb communicates the following recipe to the Reptr- 
toire dt Pkartwicie : — Take of powdered glass 1 part, oxide of zinc 
3 parts, and mix them intimat^y. The two substances must be in 
impalpable powder, and the latter must be free from carbonate of 
zinc. Then take of a solution of chloride of zino (density 1 *5 to 1 *6) 
50 parts, borax 1 part. Dissolve the borax in a little hot water, and 
pour it into the chloride of zino ; borate of zinc is precipitated, which 
disappears on agitating the mixture. To make the stopping, mix 
the powder with enough of the solution to form a stiff paste. Only 
BO much as may be wanted at the time should be mixed, as the com- 
pound quickly hardens. In the course of a day it becomes as hard 
as marble, and remains so, even after prolonged contact with water. 
If tUe ingredients are pure, the stopping is perfectly white ; but if it 
be required to match teeth of a yellowish colour, the necessary tint 
be given by mixing a little ochre with tlie powder . — Chemical 
AVics, Ko. 1. 
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ANIMAL COMPOSITION. 

Thkbe has l>eon read to the Royal Society an elaborate ** 
rimental Inquiry into the Composition of some of the Animals ted 
and slaughtered as Human By Mr. J. B. Lawes, F.K.6., 

F.C.S., and J. H. GUbert, Ph.B., F.C.S. 

After alluding to the importanoe of the chemical statistics of 
nutrition in relation to physiology, dietetics, and rural economy, 
and explaining tiiat tlie branch of the subject comprehended in the 
preseut paper is that of Animal Composition, the authors proceed in* 
the first place to state the general nature of their investigations, and 
the manner in which they were conducted. We have only space to* 
quote a portion of the authors' conclusions : — 

It would appear to be unquestionable that the influence, on tho 
large scale, of tho introduction of animal food to supplement ottr 
otherwise mainly farinaceous diet, is to reduce, and not to increase, 
the relation of tlie nitrogenous or peculiarly flesh-forming, to tho 
non* nitrogenous constituents (reckoned in their respiratory and fat- 
forming capacity) of the food consumed.* 

That, nevertheless, a diet containing a due proportion of animal 
food is, for some reason or other, generally better adapted to meet 
the collective requirements of the human organism than an ex- 
clusively bread or other vegetable one, tho testimony of common 
experience may be accepted as sufficient evidence. Whatever may 
prove to be tho exact explanations of the benefits arising from & 
mixed aniuml and vegetable diet, it is at any rate pretty clear that,, 
independently of any difference in the physical, and perhaps even 
ohemioal relations of the nitrogenous compounds, they are essen- 
tially connected with the amount, tlie condition, and the disteibu- 
tion of the fat, in the animal portions of the food. 

Fat is the most concentrated respiratory, and of course fot- storing 
material also, which our food-stuffs supply. It cannot be doubted 
that, independently of the mere supply of constituents, tiie condi- 
tions of concentration, of digestibility, and of sssimiiability, of our 
different foods, must have their share in determining the relative 
values, for the varying exigences of the system, of substances which,, 
in a more general, or more purely chemical sense, may still justly be 
looked upon as mutually replaceable. 

By the aid of chemistry, it may be established, that, in the admix- 
ture of animal food with bread, the relation (in respiratory and fat- 
forming capacity) of the non* flesh-forming to the flesh-forming 
substances will increased ; and further, that in such a mixed 
diet, the proportion of the non -flesh-forming constituents, which will 
be in the concentrated form, so to speak, of fat itself, will be oon- 
siderably greater than in bread alone. Common experience also 
testifies to the fact of advantages so derived. It remains ta 
physiology to lend her aid to the full explanation of that which 
chemistry and common, usage have thus determined. 

ANIMAL FOOD AND BRBAD. 

Db. Gilbsbt has read to the Chemical Society a paper " On the* 
composition of the Animal portion of our Food, and on its relations 
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io Bread.’' The genend ocmclusions were, that only a *niaU propor- 
tion of tlie increase of a fattening animsd was compoeed or nitro- 
genous matter ; that from five to ten per cent only of the 
nitrogenous matter of the food was stored up in the body of the 
animal ; but that the amount of fat stored up was frequency 
greater than the amount supplied in the food, despite the loss 
incurred in the maintenance of the respiratory function. Henoe 
the comparative values of fattening foods were proportional rather 
to the amounts of respiratory than of assumed flesh-forming consti- 
tuents. It was calculated that in those portions of the carcases of 
oxen actually consumed as human food, the amount of dry fat was 
from two to three times as great as the amount of dry nitro^nous 
matter ; and in the eaten portions of the carcases of sheep and pigs^ 
more than four times as great. By substituting for the above 
proportions of fat, their respiratory equivalents in starch, so as to 
allow of a comparison between meat and bread, the ratios become 
6 or 7 to 1, and 11 to I re8}>ectively. From the independent deter- 
minations of Messrs. Lawes and Gilbert, Dr. F. Watson, and Dr, 
Adling, it appeared that in wheat bread the, ratio of starchy to 
nitrogenous matter was as 0 or 7 to I, so that in bread the propor- 
tion of assumed flesh-forming constituents to respiratory constituents, 
was greater than in the eaten portions of sheep and pigs, and quite 
equal to that of the eaten portions of oxen, a conclusion altogether 
opposed to the prevalent notions on the subjed 


TBANSrOBMATION OF WOODY FIBRE IlfTO BDOAB. 

Pelouze has announced the important results which follow. 
Cellulose precipitated from its solution in ammoniacal oxide of copper 
by a feeble acid is soluble in dilute chlorohydric acid. Ordinary cellu- 
lose is Siduble in concentrated chlorohydric acid ; water forms with 
this solution a precipitate of dazzling whiteness ; at the end of two 
days the precipitate ceases to form, and all the cellulose has been 
trwsformed into sugar affording the characteristics of glucose, 

The transformation of cellulose into glucose can be effected by a 
prolonged ebullition in water containing a small quantity of sulphuric 
or chlorohydric acid (some hundredths) ; paper, old linen, sawdust, 
and any cellulose more or less pure, can be thus turned into sugar at 
the end of several hours’ boiling. 

Pelouze thinks that this reaction will become the basis of a new 
branch of industry — one which has often been attempted since Bfii- 
oonnot socceeded in 1819 in transforming lignine into glucose ; he 
thinks that the transformation would be rendered much more active 
by operating in a close vessel at an elevated temperature. 

L^tly, Pelouze announces that, by treating cellulose with caustic 
potassa in fusion at a temperature ^tween 1 50** and 190*^ C ., and 
dissolving the product in water, a substaiice can be separated from 
it by acids which has the composition of cellulose, but differs from 
it in that it is soluble in the cold in alkalies ; it changes into sugar 
in the presence of chlorohydric acid. — SUliman'i American Journal 
of Science and Arte for July, 1859. 
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DBTBOnOK OP METALLIC POISOKB XV MEniCO-LBOAL INQUIRIES. 

In Liebig »nd Kopp’B Annual Report for 1S50, English edition, 
pam i09, a prooem is given by Gaaltier da Claubry for the Detection 
of Metallic Poisons in organic mixtures by their electrolytic decom- 
position. The method is stated to be conveniently applied in 
judicial analyses. Has any instance been recorded of the employ- 
ment of such a system ? And what form will antimony and arsenie 
assume ? Will they escape as gaseous hydrogen oomf>ound8, or be 
deposited as reduced metal on the negative plate ? — Chemical News, 

No. 1. 

rkinsch’s tkbt for arsenic. 

In experimenting on different solutions of the Salts of Arsenic by 
Beinsch’s test, it is very important to know that there is a consi- 
derable difference in point of time before the copper wire becomes 
coated with arsenic. The arsenites show it almost the instant the 
Liquid boils ; whereas the arsentateB, or more highly oxidized salts, 
require a longer time and greater degree of concentration before any 
deposit is obtained. A knowledge of tliis fact may prevent an 
erroneous oonolusiop being drawn as to the presence of arsenic, al- 
though it may not be immediately detected. 

In combination with chlorates, us proved by Dr* Taylor in 
Smethurst's case, no deposit is obtained, the arsenic remaining in 
solution ; whilst the copper is dissolved, and imparts a blue colour 
to the liquid. 

The delicacy of Roinacli’s test has been greatly underreUed by 
Taylor, Brande, and others, who state that arsenic fails to be de- 
tected when diluted to 120,000 times its bulk. How such a mistake 
should occur I cannot imagine; since, in accurate experiments 
lately made by me, 1 have detected it at a dilution of 560, 000 times ; 
and when at 280,000 times, the layer is so strong as to be fit for 
sublimation, having a bright steel colour : at 560,000 times, how- 
ever, the deposit is more of a violet colour. These experiments were 
made by dissolving a grain of arsenious acid in a pint of distilled 
water, and diluting from time to time. 

Compared with arsenic no deposit of antimony from a solution 
of tartar emetic took place at either of these points of dilution. — 

Chemical News, No. 1. 

marsh’s test for arsenic. 

Dr. Odlinq, in a paper read by him to the British Association, 
has shown that numerous and varied boilies, including the organic 
substance contained in ordinary vegetable tissue, animal tissue, 
salts of copper, and oxidizing salts, prevented the formation of 
araeniated hydrogen, and thereby defeated the action of Marsh’s 
test. As a mode of separating the arsenic from these interfering 
substances, the autlior recommended the process of distillation with 
muriatic acid, whereby arsenic in form of trichloride of arsenic is 
isolated in a form suitable for testing. 

A remai'k made by Mr. Trevelyan during the late meeting of 
the British Association at Aberdeen, that it was the opinion of some 
that arsenic, when taken in small quantities, was not deleterious to 
the system — brou^t forth a warning from Dr. Daubeny and the 
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Prosideni, not to put any ^th in the Rtatement in Dr, Johnston's 
Chemistry of Common Life, that anenio U taken by the girls of 
Tyrol to improve their complexion, and that when taken oonstantly 
the system becomes used to it, that being the reverse of the fact. 
Mr. Liveing observed that he had hemrd t^t this uee of arsenic had 
been told to Dr. Johnston by a practical joker, who did not like to 
confess his imposition after it had been made public. 


AilREMlCAL FLY-PATEBS. 

Mb. Habbt N. Draper has communicated to the Pkarmaceuiictd 
Journal^ No. 5, the following paper: — 

While criminal poisoning with arsenic is a matter of so frequent 
occurrence, all facts which tend to lessen the difficulty of convicting 
the prisoner are of the higl>cst imi>ortance. A medical jurist an- 
]>ointed to investigate such a case would, in all probability, little 
think of seeking the source of the poison in a fly-)>aper. 

Fly-papers are sold by the thousand ; there is scarcely a house 
without them ; they are positively stated to be perfectly liarmless 
to animal life of a higher order than that of our insect pests. That 
such is, however, far from being the case, the following results of an 
examination of them will show. The papers selected for examination 
as being those most generally employed, were those known as 
“Papier Moure.” 

Four of the sheets were taken at random and digested with dilute 
hydrochloric acid until a pulpy mass was obtained. This pulp was 
then placed on a Biter and washed with distilled water until the 
Bltered fluid amounted to about four pints. This was next evapo- 
rated until only eight ounces remain^, and sulphide of hydrogen 
was passed into it for two hours. During this time a copious pre< 
cipitate of sulphide of arsenic was thrown down, and the beaker cou- 
tsuning the fluid was therefore set aside in a warm place to ensure its 
complete separation. The precipitate was collected on a Biter, 
washed, and dissolved in dilute solution of ammonia, from which it 
UTis re- precipitated by hydrochloric acid. The pure sulphide of 
arsenic was ^ally collected upon a tared filter, dried, and weighed. 
Its weight was found to be 12*675 grains, equivalent to 10*201 
grains of arsenious acid. The average quantity of arsenious acid 
contained in each of the sheets was therefore 2'55 grains, quite 
enough to destroy a human life. 

Is it not rather an evidence of faulty legislature, tliat while restric- 
tions are placed upon the sale of arsenic as arsenic, the poison should 
he 80 readily obtainable in the form of “ Papier Moure T* 

It may not be uninteresting to mention that the presence of arse- 
nic in a fly-paper may be very readily detected by moistening a strip 
^ the pai>er with a solution of an alkaline acetate^ drying by the 
fire and igniting. As the paper smoulders away the unmistali^ble 
odour of alharsin affords ample evidence of the poison. 

lu the filtrate from the sulphide of arsenic I found iron and lime, 
derived, of course, from the tissue of the paper itself, and on eva- 
poration, a dark-coloured extractive matter, which, owing to its 
taste being much modified by the chloride of ammonium formed in 
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the coxint of the analyiis, I wm unable to identify. There was 
also a considerable quantity of potash, which had doubtless served 
the purpose of dissolving the arsenious acid. 

** ARSKNIC NOT INJURIOUS TO LABVJ! OP PLIES.” 

A PAPER with this title, by Mr. Storer, of Boston, IT. S., has 
appeared in Silliman*B Jovmalf in which it is stated that within 
forty- eight hours the bodies of some rats which had been poisoned 
with arsenic were thoroughly flyblown and covered with a multitude 
of larvm. These, after consuming all th« flesh of the rats, concealed 
tbemselvos in sheltered comers, and in duo course were converted 
into clirysalids. This is remarkable, us it is well known that flies 
themselves are quickly destroyed by arsenic. 

AR8KNIC IN GREEN PAPER-HANGINGS. 

Ah this subject continues to excite a good deal of attention, wn 
give a simple method by which the presence of Arsenic may bs 
immediately recognised, and, if ne<^ssary, the quantity determined. 
Immerse a measured piece of the paper, say two square inches, in 
strong ammonia. If a blue colour be communicated tc the ammonia, 
the presence of arsenic may be suspected. For a proof, remove the 
paper, and drop into the test glass a small crystal of nitrate of silver, 
which, if arsenic be present, will quickly become covered with ft 
yellow coating, which will disappear on stirring the liquid. If now 
it is wished to estimate the amount of arsenic, immerse the paper 
again in fresh ammonia until the liquid is no longer coloured blue, 
then eva(K>rate all the solutions to dryness. Mix the residue with 
three times its weight of black flux, or carbonate of soda, and tub* 
lime in a glass tube ; then cut off the end of the tube, dissolve the 
sublimate in hydrochloric acid, and precipitate with sulphuretted 
hydrogen ; collect the precipitate on a weighed filter, wash well, 
dry, and weigh. Each grain of the precipitate corresponds to 0*8 
of a grain of white arsenic . — Chemical Neioa, No. 1. 


ARSENIC IN ARTIFICIAL MANURES. 

Professor Davt has read to the Koyal Dublin Society a paper 
‘ ' On tlie presence of Arsenic in some Artifloial Manures, and its ab* 
soiption by Plants grown with such Manures.” 

It is well known to chemists that sulpbaric acid or oil of vitriol, as 
it is met with in commerce, almost always contains variable propor- 
tions of arsenic ; but it appears to me that this fact has been over- 
looked by tbe public, and that they are not aware to what extent 
this highly poisonous substance occurs in general in commercial 
sulphuric acid, and thus becomes the means by which arsenio 
enters the different substances in whose preparation that acid |s 
employed. 

We have not space for tbe details of tbe experiments, but give thft 
author’s conclusions : — 

These experimenta appear to me to be perfectly ocmolaaire as to the power 
poaseMed, ^ some pluts at least, of taHug up araeoSe when it it introattoed 
into the a^ by aarti&ttal maniurea whioh ooniain it, even when they are emp toys A 
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in the asaal way aad pro|Mrtiona by ^riealturiata, and how objectionable it ie 
to use any materials in tne preparation of those manures which will introduce 
eo destnictire and danfrerons a substance as arsenic into the soil. 

I thought it would be desirable to ascertain the proportion of arsenic present 
in the brown sulphuric acid used by one of our Dubun manufacturars for the 
pur}^ose of making superphosphate and other manures. In 12 fluid ounces of 
the acid, by the usual memods of determining the quantity of arsenic in such 
cases, I obtained an amount of metallic arsenic equivalent to about 12 grains of 
arsenioBS acid, or 1 grain to each fluid ounce ; and the ounce of acid weighing 
about HOG grains, the arsenious acid would be weight of the 

acid, which would be equivalent to a)»out 2 bibs., or nearly 3 lbs. weight In the 
ton of snjphuric acid. But it is probable that the generality of brown sul- 
phuric acid employed contains much more arsenic than this sample I examined, 
its specific cavity being about l'7fiO, whereas the usual strength of the acid is 
1*815. Dr. Owen Rees found 13*5 grains of arsenious acid in 12 fluid ounces of 
commercial sulphoric acid ; and Mr. Watson, in the London Medical Gazette , states 
tliat the smallest (juantuy of arsenious acid which he detected in the same amount 
of commercial acid was 21 '3 grains. There is therefore every reason to suppose 
that the acid usually employed for t^iouliural purposes contains a far greater 
quantity of arsenic than the sample I^eiamined ; aud as the proportion of sul- 
phurio acid used in making these artiftcial manures is very large (thus, for ex- 
ample, in the manufacture of superphosphates, the most valuable manure of 
this cIms, about one ton of acid is useA fur every two tons of liones employed), 
the quantity of arsenic present in such manures must be considerable. 

These facts appear to mo to have some imimrtant bearings ; for though tho 
quantity of arsenic which occurs in such roanure.s is not large when compared 
with their other constituents, and the proportion of that substance which is 
thus added to the soil must be small, still plants may during their growth, as in 
the case of the alkaline and earthy ^ts, take up a considerable quantity of this 
substance, though its proportion in the soil may be but very small. Further, as 
arsenic is well known to be an accumulative poison, b^r the continued use of 
vegetables containing even a minute proportiou of arsenic, that substance mav 
oouect in the system till its amount may exercise uu injurious effect on tho healtu 
of man and animals. 

As connected with this subject, I may observe that I was informed of a curious 
fact, — that sheep did not appear to like Mr. Kathbone's turnips, which were 
grown with superphosphate, so well as those where the ordinary farm-yard 
manure had been employed, and that they could not be zqiule to eat enough of 
tbs former turnips to fatten them properly. If this was really the case, it 
would appear to favour in some degree luy views as to the probable unwhole- 
someness of vegetables grown with manures containing even m small quantities 
so deadly a poison as arsenic, which my experiments have shown that plants are 
capable of taking up from such manures. 

Finally, these investigations appear to have a medico-legal bearii^ ; for in 
esses of suspected poisoning by arsenic, where the evidence may chiefly depend 
on the detection of a small quantity of that substance in the liver and other 
▼iscwra, as is sometimes the case, my experiments would tend to throw much 
doubt and uncertainty on such cases, because the presence of a minute quantity 
of arsenic in the viscera may not be owing to its direct adminiatration, but to 
its having found its way into the system tnrough the vegetable and, indirectly, 
animal food taken by the individual. 

These and other important considerations connected with this subject can 
only be determined by a series of carefully conducted experiments, which I 
purpose commencing, and I hope at some fhture time to have the pleasure of 
communicating their results to this Society. 


THK ADULTERATION OF FRENCH WINES BY PLASTER 
Has long been permitted under certain regulations. It is now 
protested against by three eminent French chemists, MM. 
Bouchardat, Payen, and Barral, in a report on the subject. Another 
chemist, M. Poggiale, says ; — “ The Edition of plater to wine 
causes the disappearance of the most useful salts, the bitartrate and 
phosphate of potash, and the phosphates of lime and magnesia, and 
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replace* them by princijjles which we ought to consider injurious 
to the human organism, since they arc not found in the blood or 
other animal lluids .” — lUptrtoire de Chimic. 

LEAD IN SNUFF. 

It has long been known that Snuff contains Lead when it has l>een 
kept in vchhcIh made of thiil iiioDil. A coiumission of German 
chemists linvo detennijjod, after long researclj, that snuff wrapped 
in lend, even when covered with paper, or combined witli tin, gra- 
dually becomes poiHOiM)UB by acting u|)on and taking up the metal. 
They recommend sjiuff to be kept in j^aper, coated with wax, gutta 
percha, or some resinous snbstiince. — Journal dc Pharmacie. 

COAGULATION OF THE BLOOD. 

Dr. ])Avy, F.Tt.S., has communicated to tlie Loyal S(x;iety of 
Edinburgh the following paper : — 

Dr. Lichardson, in a recent and elaborate work on the Blood, an 
extension of a Brize Essay on the* cause of the ('oagulation of this 
fluid, has endeavoured to prove that this phenomenon is of a chemi- 
cal kind, depending on the tjscape of the volatile alkali. 

Dr. Davy describes three sets of ex}KTiment8, which he has insti- 
tuted for the purpose of testing Dr. Ricliardson's hypothesis. In 
all his trials on blood, he has used that of the common fowl, its pro- 
])ertieH being best atla})ted to the objects in view. The results ob- 
tained were briefly the following : — 

1. Annnoni;i lo th»* Itlood in sniull qnnntitios diil not )>rovcnt its ronfra- 

Irtlion ; in Uiri'cv qumililirs it roturdril cun^iulal lou, and rc'mlcrctl the blood \i8cid. 

2. On I'xpoHin^' iui\iurt’» of tiU)od and iiininoniu, uiid of wator and Riumoiiia, to 
till' opmi air, the Ions of iiciyld sustniiM'd in two or thi'fo niimitns— tho tinu' re- 
quircil for the ooa;,'ulution of I ho Mood — was hardly u]>i)rcL'ial>ii', using a \cr}' 
lii licali' balance. 

3. I’lic moiat fibrin of tliobhH)d subjected to Ibc action of ammonia was found 
to be roiub'red tratispureni and viscid, but to be ^ery slightly sohdde. 

These results, and others, such as tlic coagulation of the blood in 
close vessels, ami the volatile alkali not having hitherto been detected 
in healthy blood, have led the author to tlie conclusion that the phe- 
nomenon under consideration still remains an unsolved problem ; and 
that on the ground of mere probabilities jit is not easy to say which 
of the two chief hypotheses advanced concerning it — the chemical 
and the vital — is deserving of preference. 


RED DYES. 

Mr. Brooman has patented an improvement in the preparation of 
Bed Dyes. The inventor boils for fifteen or twenty minutes a mix- 
ture of aniline and anhydrous bichloride of tin. At first the mixture 
assumes a yellow, then a reddish tint, and finally changes to a beau- 
tiful red. The mixture is liquid while hot, but when cold becomes 
gelatinous. The gelatinous mass is boiled witli water, and filtered 
hot ; and the colouring matter is precipitated from the filtered liquor 
as it cools. To completely separate this colouring m.atter, the 
patentee dissolves in the liquor either a tartrate, acetate, an alkaline 
or earthy chloride, an alkaline phosphate or pyrophosphate, or chlo- 
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riilo of mercury, which precipiUvtes the whole of the colouring matter. 
r(-r dyeing, oitljer the wolution obiainetl by boiling the mixture in 
water, or the solid colour dissolved in water is used. The usual 
nierdants, exct.'pt the mineral acids, may be used with it. d’o ob- 
tain a solution .sutlieiently strong to print with, the mixture of ani- 
line arid bichloride of tin is treated while hot with acetic acid, alco- 
li(d, or wood sjjirit, and the eidouring matter is precipitated as before 
describ' d. Another red dye is pi od need by mixing with aniline bi- 
chlondi' of mercury, perchloride of iron, or jirotochlondo of copjicr, 
and tnating this mixture us the former. The inventor gives the 
naiuf of Fuehsiacino to tiiese c<jlours, from their resemblaneo to that 

of the fuchsia. 

M A D I) K R. 

The colouring properties oi this invaluable dyestuff, prepared from 
the root of the Jluhia Tmetm um, is tlie subject of a long and interest- 
ini,^ i»a[u‘r by Dr. Eilward Sebunk, F.ll.S., in a late number of the 
Jnurnaf of the Chi'niical Soviet t/. Madder attained its eminent j^K)si- 
tion 111 uyeing without the aid of scientific chemists, and it is oidy 
luU l} tiiat tlieir attention has l*een directed to it. .Since tliey have 
done so, however, various inLerestiug disciiveries have been made — 
viz., Alizarine and Purpurine, and, in consequence, (Jarancine, by 
Pobiqiiet, Cs.bn, Ihu'So/. :iiul otlieis ; and Xanthine by Kuhlmaiin. 
'I'o tlieso J,>r. Seliunk has added Pubian, V'erantine, atid comj.ounds 
lioin them, lie gives, in eouelusion, the results of his researches in 
a tahulai' form at the end of tiie paper. To it is subjoined an account 
of the optical eliarai ters of l‘ui purine ami Alizarine, with an illus- 
tralion, liy Jh’ofcssor (./. (.1, Stokes. 

NEW oi:i:j;n colour. 

Dr. < ’race Calvert ha.s pie.sented to the ?danche.stor Literary 
:vnd i'hilosophical Society, in the n.ame of Mr. Arjiaudon (from 
’1 milih a paper, and sainjdes of (ir»M n Colour.s u.>.ed in painting and 
printing, and e.^peciully referred to two new chrome green.s, one of 
vvliieii is a new comiiuuml, corresponding to the monohydrate of ses- 
quiexide of chrome Ci" O * 110. The author euinmence.s in hia work 
to jM.int out tlie qualities wliieh a good green ought to })os8eaB, in 
order to be suitable for jiainting. Then he reviews in a few words 
the different greens which are found at pre.sent in the market, to- 
gether w ith the nature and properties of the same. Begin rung with 
tlic history of the works already jiublished on this subject, he next 
gives the description of his jirocess for preparing his monohydrate 
of .sesquioxide of chrome, and which consists in exposing the bi- 
chromate of pota.sh mixed with phosphoric acid and any desoxy- 
dizing agent (for example, ammonia), for some time to the action 
of heat. The soluble salts are then removed by washing. 

The green so not only a beautiful shade, but, like 

that of Mr. Guignet (made by decomposing the borate of oxide 
of chrome by water), pos.sesses the curious property of remaining 
grven under the influence of artificial light. Dr. Calvert also pre- 
seiiied some muslins printed by M. Camille Kac-chlin, of Mulhouse, 
with fuchsine, a product obtained from the aniline of coal tar. 
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This colour was very rernarkaMe from the exqui*{ite bloom of the 
pink shade obtained when fixed with albumen. 

MAEVE DVK. 

TiiE Art Jourval statOK that the exquisitely beautiful Dye for silks, 
the Mnure, is pnqiared by takinjf equivalent proportions of sulphate 
of aniline and hiohroniatj) of j)otahh, dissolving them in water, mixing, 
and allowing them to stand for sev<‘ral hours. I'lie whole is then 
thrown u])on a liltcr, and the black precipitate which has formed is 
washed and dried, 'riiis black stibstance is thoTi digested in coal-tar 
iia]*htha, to exlnict a brown, resiimu.s substance ; and finally digested 
with alccdiol, to dissolve out the colouring matter, which is left be- 
lund, on distilling off Iht^ spirit, xs a coppery friable mas.s. This is 
the dyeing agent jtrodueiiig all the eharining varieties of juirph^ 
known by the name viaurt, which, as it ajjpears to us somewhat in- 
aj>propriately, has been given to this cohmr. 'I'hc particularity of 
these purples consists in tin; peculiar blending of the re<I and blue of 
wdiich th(‘y arc conKtituiod. These hues admit of almost infinite va- 
riation ; consequently, wc may have many varieties of red mauve, 
and as many of Live maurr, and any depth of tint can be secured. 
The porinanonce of these liitherto fugitive combinations is their 

strongest recommendation. 

NKW BLACK DYE. 

A Correspondent of the Critic says that the New Black 

Dye which has just been discovered in Algeria is the great object of 
interest amongst clieniists and manufacturers just at this moment. 
The discovery has been made by !M. Muratere, and is a vegetable 
substance gathered from a tree which grows in immense profusion 
all over the colony. It is destined, according to the report made 
upon its merits, to rej>Iaco every other substance in use for the same 
j^UTpose uf» to this day, and is more brilliant than any dye hitherto 
known. The discoverer has registered his patent for its use under 
the name of ** Algerian Ciunpeachy wood.” Jt W’ould appear that M. 
Muratere iniendeil to have reserved the publicity of his new dye till 
the Exposition of IStJfi ; but u]>on tlie }»ublication of the Minister’s 
circular letter announcing that no exposition w ill take place, as had 
been anticipated, he has determined on making the advantages of 
his discovery known at once. As no reason is given in the Minister’s 
letter for not holding the exhibition, and no term fixed for the repa- 
ration of its omission in ISfifi, of course gossiping tongues are not 
idle in ascribing all kinds of ill-natured suppositions to the measure. 
A company of weavers, dyers, embroiderers, and designers is re- 
ported to have arrived at Bordeaux from Cashmere, for the pur]X)se 
of forming an establishmeiit in the neighbourhood of Paris for the 
manufacture of “ real" Cashmere shawls. The idea is said to have 
originated with the Emperor himself, wdio, disgusted with the length 
of time which has been occupied in making the famous green shawl 
for the Empress, ordered by his Majesty more than five years ago, 
suggested to an enteq>rising shawl merchant of Marseilles the facility 
of procuring native woi kmen, who, under the vigilant eyes of Euro- 
peans, w ould be taught to work with activity. 



CHEMICAL SCIENCE. 


209 


GILDING TEXTILE FABRICS. 

>f, linROT has discovered a mctbixl of Gilding Stuffs by means of 
eloctrianl aj^ency. The piece to he tjilt is <lipj>eil into a solution of 
nitnite of silver and ammonia ; after remaininj^ in this for two hours, 
it iH taken out, and, when dry, exposed to a current of pure hy (frozen 
which reduces the salt, and leaves the silver in a metallic state 
on the stuff. A silvered surface is thus obtained, which is easily gilt 
over by the usual galvunciplastic methods. — Critic. 

bolidiftcation of oil.s. 

M. Perra, in a paper addresseil to the Trench Academy of 
Sciences, has described a method for transforming V»'getable Oils 
into Solid Masses, through the action of chloride (»f sulphur. This 
Huhstiince, when composed so a.s to contain the largest proportion 
jjossihle of sulphur, is poured in the oil at the common temperature ; 
the mixture is well stirred and allowed to stand. Py degress it 
becoinfjH warm, and the solidification takes place. The operation 
must he performed on small quantities at a time, in order to avoid 
the generation of too high a temperature, which would tlrive off the 
chloride by evaporation, and perhaps even carbonise the oil. As 
soon as the combination is offecto<l, the mass is poured out on a plate 
of glass, carefully flattened, and then left to cool : at the (uid of five 
or six minutes it becomes hard. A second stratum may then he cart 
on the former, and so on until the re<[uiKite thicknoHs has been 
obtained. Care must be taken, however, to prevent the interposition 
of moisture between the layers, otherwise they will not join. One 
hundred parts of linseed oil and twenty-five parts of chloride of 
sulphur will produce the greatest hardness possible ; if the proportion 
of chloride be reduced to twenty or fifteen parts, the mass will b® 
supple, like india-rubber ; and 100 parts of oil with only five of 
chloride will thicken the oil considerably without hardening it. In 
this state it is soluble in all the usual mediums, such as oil of turpen- 
tine for example, which dissolve common oils. Jf a certain quantity 
of linseed oil be diluted with thirty or forty times it.s weight of sul- 
phuret of carbon, and with one-fourth of its weight of chloride of 
sulphur, a liquid will be obtained which will not dry for sonm days. 
If this combination be laid with a brush on glass, wood, &c., the 
sulphuret of carbon will immediately evaporate, and the residue will 
become a varnish. We may state that some of these facts are not 
entirely new: in 1849, Professor Nicies, of th« faculty of Nancy, 
announced the solidification of oil by the chloride of sulphur ; and in 
the same year M. Rochelder observed it, and published an account 
ol it in JJingler'i Polytechnic Journal. — Critic. 


REMARKABLE SOLVENT, 

It is now discovered, it appears, that if a piece of copper be 
dissolved in ammonia a solvent will be obtained, not only for lignine, 
the most important principle of all woody fibre, such as cotton, flax, 
l>af»er, ^cc., but also for substances derived from the animal kingdom, 
»^uch as wool and silk. By the solution of any one of these, an 
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excellent cement and waterproofer is said to be formed ; and, what 
is equally important, if cotton fabrics be saturated with the solution 
of wool, they will be enabled to take the dyes— such as the lac dye 
and cochineal— hitherto suited to woollen goods only. Hydriodide 
of ammonia, wo may also observe, w'as not long since discovered to 
be an equally remarkable solvent of the most refnictory, or at least 
insoluble, mineral substances. Now it is an interesting circumstance 
that ammonia, itccording to Van Helmoiit, and other old chymists 
and alchymists, was one of the requisite materials iu tlie formation 
of the “alkahest,” or “universal solvent,” of the ancient sages ! 
In the cuprido of ammonium ^if wo may so call the solvent here first 
spoken uOi we seoin to have the solvent of silk which we lately 
desiderated in our remarks on the insulation of submarine telegraphic 
wires. — Builder, 


MANUKA CTDKE OF KELP. 

A PAPER has l>eon read to the British Association ‘^On Proposed 
Improvements in the Manufacture of Kelp,” by Dr. Wallace. The 
chief defects of the present system were pointed out, and, by way of 
remedy, it was proposed that sheds should be erected for the desicca- 
tion of the weeds and their preservation from rain, and that the wee<ls 
should be burned or chaired at a low temperature into a loose ash, 
instead of being strongly ignited and subjected to fusion as now 
practised. By this process the loss of iodine that appears at present 
to occur, and the production of sulphur compound, which cause an 
enormous consumption of vitriol in their decomposition, would be 
entirely avoided. Dr. Wallace dosciibed the varieties of weeds 
used by the kel]>er8, and the results of a series of experiments, 
conducted with the object of estimating the quantities of iodine and 
potash in the ashes of the various weeds when prepared by the im- 
proved process. From these it appeared that the ashes of the deep- 
•ea tan^e contained 28 lb., that of the black wreck, 9 lb., and that 
of the yellow or bladder wreck, 6 lb. of iodine per ton of 22^ cwt. 
Dr. Wallace concluded by calling upon the proprietors of the kelp- 
bearing shores to interest themselves more than they have hitherto 
done in tiiis important manufacture, and to expend some capital in 
the erection of sheds, and purchase of such simple apparatus as the 
islanders are capable of using with advantage. By doing so, they 
.would confer an important l^nefit upon their poor tenants, and 
insure greatly augmented returns from their estates. 


CARBON INK. 

Mr. John Skiller, F.C.S., of the War Department, has commu- 
nicated to the Chrmiral News,* No. 1, a paper on the employment of 
Carbon as a means of Permanent Record. The imperishable nature of 
carbon, in its various forms of lamp black, ivory black, wood char- 

* The Chemical ir»7A vhich is incorporated ike Chemical Gazette, under 

the able editorship of Mr. "W illiani Crookes. This journal comprises the section* 
of Soientifio and Analyiioal Chemistry, Technical Chemistry, Pharmacy, and 
Toxicology, Chemical Notea, and Laboratory Memoranda; it'is ably edit^ 
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coal, and pruphite or black lead, holds out much greater promise of 
heimr usefully employed in the inanuhictiire of a i.>ermanent writing 
material ; since, for this substance, in its elementary condition, and 
at ordinary temperatures, there exists no solvent nor chemical 
reagent capable of effecting its altc'ttition. 

Ti»e suggestion relative to the iiiodc of applying carbon to these pur- 
}) 0 »es, which it is intende<l more parlicvdarly now to enunciate, depend* 
on the fact of the separation of carbon froi organic coin[>ound8, rich 
in that element, sugar, gurn, &c., Ijy the a mbined operation of heat 
and of chemical reagents, such as sulphui ic and phosphoric acids, 
which exert a decomposing action in the same direction ; and by such 
means to effect the deposition of the carl within the pores of the 
paper by a process of development to be performed after the fluid 
writing ink has been to a certain extent absorbed into its substance. 
A system of formation by which a considerable amount of resistaime, 
both to chemical and external influences, appears to be secured, ^n 
ink of the following composition has been made the subject of 
experiment : — 

CoTU'entrated sulphuric acid, deeply coloured 


with indigo 1 fluid ounce. 

Water >» 

Loaf sugar 1 ounce troy. 

Strong mucilage of gum arahic 2 to 3 fluid ounces. 


Writing traced with a quill or gold pen dipped in this ink dries to 
a pale blue colour, but if now a heated iron be passed over it* 
Buriace, or the pa^e of manuscript held near a fire, the writing will 
quickly assume a jet black appearance, resulting from the carbonisa- 
tion of the sugar by the warm acid, and will Lave become so firmly 
engrafted into the substance of the paper as to oppose considerable 
difficulty to its removal or erasure by the knife. On account of the 
depth to which the written characters usually penetrate, the sheets 
of paper selected for use should be of the thickest make, and good 
white cartridge paper, or that known as ** cream laid,” preferred to 
such as are coloured blue with ultramarine, fur in the latter case a 
bleached halo is frequently perceptible around the outline of the 
letters, indicating the partial destruction of the colouring matter by 
the lateral action of the acid. 

The writing produced in this manner seems indelible ; it resists 
the action of “salts of lemon,’’ and of oxalic, tartaric, and diluted 
hydrochloric acids — agents which render nearly illegible the traces 
of ordinary black writing ink ; neither do alkaline solutions exert 
any appreciable action on the carlion ink. This material possesses, 
therefore, many advantageous qualities which would recommend its 
adoption in cases where the question of permanence is of paramount 
importance ; but ii. must, on the other hand, be allowed that such 
an ink, in its present form, would but inefficiently fulfil many of the 
requirements necessary to bring it into common use. The peculiar 
method of development rendering the application of heat imperativo, 
and that of a temperature somewl^t above the boiling point of water, 
together with the circumstance that it will be found impossible with 

o 2 
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a thin sheet of paper to write on both sides, must certainly bo counted 
among its more prominent disadvantages. 

'I’hough not ]M*rliK]iK capable of employment on the animal tissues, 
velliiui and parchment, there is every probability of its successful 
ap[dication in connexion with the new material produced by the 
action of strong acids on paper, and known under the name of 
vegetable parchineiit. ________ 


LUBiaCATINO CAUTKIDGES. 

Dr. Sooffkrn bas }*atented a composition for lubricating 
carli idges. He uses a mixture of equal weights of paraffine and 
naphthaline, preferring, however, a compound made by melting 
india rubher in an open vesm;! over a fire, and thoroughly mixing 
with it four times its weight of paraffine, and one-half its weight of 
naplitljaline. The mixture when wanted for use is melted in an oil 
bath, and the temperature is kept as near 240” as possible. The 
advantage of the cc«n pound is said to lie in the fact that it is 
volatilised without change on the application of heat. 


BLAZF.-ruoOF DUKSSES. 

The frequent melancholy accidents of ladies' dresses taking fire 
teach a lesson which must not be neglected. The light fabrics 
manufactured for ladies’ dresses should be made blaze-proof. Nothing 
can be more simple. The most delicate white cambric handkerchief, 
or fleecy g.auze, or the finest lace, may, by simply soaking in a w'eak 
solution of cliloridc of zinc, be so protected from blaze that if held 
in the flame of a candle they may be reduced to tinder without 
blazing. Dresses so preparc<l might be burnt by accident without 
the other garments worn by the lady being injured. The dresses of 
stage dancers aie piej)ared in the way we recommend. V\’liy are 
dancing ladies of rank t<* be exposed to danger from w'hich their 
dancing sisters by profession are protected ? 

A valuable discovery lijia l>een made by Messrs, Yersmann and 
Oppenheini, of 7, Ihiry-couii,, St. Mary-axe, and was tlie subject 
of a paper lately road before the British Association. It is that 
sulphate of ammonia and tungsUite of soda have the property of 
making linen and c(»tton fabrics uninflammable, and do not injure or 
discolour them in washing. 

In the conversation which ensued, Mr. Grahame stated that the 
investigation of this subject had been at first set about at the wish 
of Her Majesty, who longed to see some mode discovered by which 
light dresses might be less liable than at present to endanger the 
lives of their owners through catching fire. Prepiirations of these 
salts are used in the Royal laundry ; and their general adoption 
would prevent a vast number of those dreadful accidents w’hich now 
almost daily occur to children and others. To this we have to add 
that MM. Poebereiner and Alsner, after discussing the merits of 
borax, alum, and soluble glass, for diminishing the combustibility of 
cotton tissues, recommend phosphate of ammonia, which is cheap, 
and can be easily combined with sal ammoniac, and introduced into 
the stal'd! with wliicb tliC tissues are prepare<l. — Ji'po'tuive dt' Chimie. 
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PHOTOGRAPHIC PROGRESS. 

The following are a few of the striking results of the past year : — 
Carbon Printing. — At the meeting of the Photographic Society, 
January 4, 1859, Mr. Pouncey, of Dorchester, read a pa])er on his 
process of Carbon Printing, which has excited so inucii interest 
ntid curiosity. The paper is published xit length, with Mr. 
Pouncey’s subsequent explanations, in the Photofjraphic Journal oi 
January 8. Referring to tiiat for all details, we may state generally 
tliat Mr. Pouncey’ s method consists in preparing the paper for 
printing on, by spreading over it by means of a hog’s-hair brush a 
mixture of finely powdered vegetable carbon, and equal parts of a 
saturated solution of bichroniato of potash, and a common solution 
of gum anibic ; the proportions being one dnvclirn of the carbon to 
four drachms of each of the solutions. After it is dry the paper is 
ready for printing on by exposure in a printing frame in the usual 
manner — the time of exp<*Hure being from lour to live minutes in the 
8un, and from ten to fifteen in the shade, but varying according to 
season, character of negative, &e. In wasiiing tlie jucture, it must 
lie under water for at least five or six hours, when the pictures, of 
wliich previously scarcely a trace was perceptible, will become 
visible. The principal diflerence in the ap}H!aranc(: between a carbon 
print and one prepared with silver being, accoi*ding to Mr. Pouncey, 
that one may probably fade, while the other remains imperishable. 
Discovery of (i new action <>J liybt, and that Hoht could be 
stored up, a^ it were, for use whenever reeiuxttd. — M. iSihpee having 
invited Mr. Wheatstone to visit his laboratory in the Louvre, and 
“see with his own eyes a photograph made by light which had 
beeu stored up for several months,'’ the Photographic News^ of 
Feb. 18 contains a communication from the Abbt$ Moigno, giving 
full [larticuliiTS of the result : — 

“M.Xii'pce took a tube containing apiece of piiHteboard which had been 
impregnated ndtli tartaric acid, insolaied for a len^,Uh ol time, and rolled up in 
it, 111 the month of June lai«t, uod the tube then bermetnytUy closed. He and 
Professor Wheatslone placed themselves iu a dark room ; M. Niepce had a sheet 
of sensitized pa]>er, on which he placed a piece ot paper pnuted upon in larjjn 
ioLU?rw j he then opened tht* holding it vertically, with iiriUen dowin- 

wards, and this oritice he placed on the printed paper which covered the aensi- 
tive paper; the tube was left iu this position for about ten minutes, at the end 
of M Inch time he removed it. The tdrcle on the paper Idackeumg in all its parts 
where it was not protected by the jirinted letters, at once visibly manilestcd 
the uclion of the light; the printed paper being removed, the characters were 
loniid to he very neatly traced iu white, or foriiuug a negative proof; this nega- 
tive was treated like ordinary negatives, that is to say, it was fixed, and Pro- 
fas'.or Wheatstone placed it in his porthdio, to produce it before the Hoyal and 
Photographic 8ocielies ; a proof obtained by lueans of light that had been iiu- 
nnsoned for six mouths. The experiment, therefore, eiiceeeded perfectly. 
Profe.ssor WheatH^one takes with him two tubes, one of which w as plm'cd in our 
hands on the 7th February, 18oH, more than a year ago, the other closed iu the 
month of i une last, like tuat which was so ettlcac*iou.s under his inspection, and 
ho anil himself repeat the experuneiit in London before his illustrious colleagues, 
who Will not then retain even Uie shadow of a doubt as to the reality of the per- 
sistent aetinty of the light,” 

M. Moigno gives in the paper referred to a formula by which 

every one who wishes may succeed” in obtaining similar results. 
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The editor of the Phoforpraphic Newt haii seen the picture taken in 
the presence of Professor Wheatstone, and states that — 

** The difltinotnMR with which the printed i>»per used as a negative is repro> 
dneed on the suuiiiiixed paper, is pcrfeotly aurpnamg." 

The same paper also contains an account of another remarkable 
diacoTcry recently mad© by M. Nihpee ; — 

HaTing prepared a paper with nitrate of silver and chloride of gold, hephu^ 
a negative upon it and cncloacd the whole in a Huhstitute fur the ordinary print- 
ing frame, and aubniitted it to the action of radiant hrat; the result answered 
his expeotAtions. "We have before ua pictures obtained by him by these means, 
whioh are very distinct, even to the extent of reproducing legibly the inacription 
around a uhield.” 

This result is probably due to molecular action ; and indeed some 
rery curious results, pointing in the same direction, have l>cen 
obtained in this country by experiments suggested by, or variatioD» 
oi^ the well-known experimonts of Moser. 

Engraving on Wood . — The Photographic Newt contains a much 
more simple and efficient method than any previously devised for 
placing Photographs ou the W’^ood for the use of Wood Engravers. 
Of course there is little more difficulty in printing a photograph on 
wood than on paper ; but as yet the means adopted have b^n foimd 
to render the face of the wood block so rotten or brittle that it was 
scarcely ]>os‘;il)le to produce a good engraving, Thin films of 
albumen, of diyr collodion, of collodion transferred from the glass 
upon a bituminous varnish, of a coating of gelatine and alum followed 
by a solution of hydrochlorate of ammonia, &c., have formed the 
bases of the different methods proj^osed in this country and ou the 
Continent ; but in all, or nearly all, it has been found necessary to 
8ubj(?ct the wood block to a fixing bath, to the certain injury of its 
surface. The method proposed by Mr. Crookes seems liable to no 
such objection. The block is to bo covered by candle-light or in a 
darken^ room, “ with a mixture composed of oxalate of silver and 
water, to which may be added a little gum or of pulverised Bath 
brick, to suit the convenience of the engraver.” The preparation is 
spread by the finger, precisely as the draftsman now spreads his 
solution of flake white before making his drawing on the block. It 
is then put in a dark place to dry, and, as soon Jis dry, is ready to 
receive the picture, which is obtained by the ordinary process of pho- 
tographic printing. “The block requires no subsequent washing, 
nor any preparation of any description, before being placed in the 
hands of the engraver,” who then proceeds with his engraving in the 
usual way. But ho is warned that he “must not expose the block 
to the direct action of the solar rays while working at it, or it will 
gradually blacken on the surface ; exposure to diffused daylight, how- 
ever, has no deleterious effect on it, unless it be continued for a great 
length of time — say several hours.” Wood-blocks, after being pre- 
pared with the oxalate of silver, may be kept ready for use for 
months without deterioration. 

Photo-Iltholgpe. — This is the result of a Phototypic process, and 
is well worth attention from the applications it may be capable of. 
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It is well known that a lithograph is formed by preparing the surface 
of a particular sort of doloraitic stone with a gummy preparation^ 
which can be wetted with water, and then drawing upon it with a 
soapy chalk or ink, which can be rendered incapable of being touched 
hy water, though instantly attaching itself to the greasy material of 
printers’ ink. A similar employment of surface affinities is adopted 
for the preparation of the metallic plates in the processes called 
Zincography, and Anastatic ]»rintiug. The action of bichromate of 
potassium has been called in here also ; and the gum surface is so 
modified by it under the influence of light as to admit of tlie substi- 
tution of a soap or grease- touching surface only on those parts 
where the light has not acted, or in proportion to the protection from 
the luminous influence which has been imparted to it by the shadow. 
Here, too, for large surfaces of shadow a graining is employed, but 
it is the production in use already for the g^raining of the lithographs, 
and consists merely in a roughened surface communicated to the 
atone . — Saturday Review, No. 174. 

Platinum Toning. — Mr. Burnett has exhibited to the British Asso- 
ciation some photographs toned with a solution of bichloride 
platinum, rendered strongly adhesive by carbonate of soda, the 
previous addition of a little tartaric acid also being apparently a 
further improvement. Platinum Toning has been intro<iuced into 
Prance some years ago ; but, as far as Mr. Burnett could find out, 
did not seem there or here to have been found generally satisfactory, 
apparently from chemical reasons, which Mr. Burnett mentioned. 
The addition of carbonate of soda, as made by Mr. Burnett, was 
an attempt to remove some of those objections and render platinum 
more available. * 

New Lent. — Mr. Sutton has stated to the British Association that 
by placing a double concave small Lens between two large plane 
concave lenses, and taking care to adjust their respective distances, 
attending also to the centering of them, ho h;ig succeeded in pro- 
ducing a lens entirely free from distortion. 

Michro- Photography. — Dr. Muller speaks of a Micro-Photograph 
shown to him which was scarcely perceptible to the naked eye, but 
as a faint spot on the glass ; but which, on being looked at through 
a microscope, was seen to be a full-length portrait of the Emperor 
Napoleon III., in a military costume. We have seen another which 
represented the well-known picture of the Queen and twelve naval 
officers in council, every feature of each individual being perfectly 
distinct on the application of a microscope of rather high magnifying 
power, although a threepenny-piece would liave covered the entire 
photograph, and something more. Mr. Alfred Reeves has recently 
forwarded to us a specimen of one of these minute pictures, which 
c<»iisi8ts of a plate containing the portraits of the kings and queens 
of England since the time of the Conquest. Here, on a space not 
hi^rger than the one- sixteenth of an inch square, may be perceived a 
niiniature “National Portrait Gallery,” with a portrait of every 
^ing and queen surrounding Her Majesty, who is properly made the 
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centre figure of the interesting group. We have already referred on 
a previous occasion to some of the uses to which micro* photogra})hy 
might be put, but there are some others which we may briefly notice. 
Suppose, for example, that two portions of the same army are 
encamped at a distance of one or two miles apart, the communication 
being cut off by the enemy, or rendered almost impossible by the 
use of “arms of precision a very simple arrangement would 
enable tlie fullest written despatches to pass from one portion of 
this army to the other, without risk, and almost with the rapidity of 
electricity. I'he despatch is written, and a micro- photograph taken, 
which mluces it within the limits of — if a long one — a square inch. 
Tliis is placed inside one of the hollow conical bullets and the end 
closed with lead. The hoisting of a given signal would announce 
that a messenger was about to be despatched ; and, with the ac- 
curacy whicli distinguishes our improved rifles, a commander might 
liave his despatches delivered with a speed and punctuality to which 
no post-office has yet attained. In the case of a beleaguered town, 
too, such a method of communication between its inhabitants and an 
army approaching to relieve it might be invaluable. It has not the 
drawback either of rtHjuiring men to have a B[»ecial training for the pur- 
pose of carrying on these communications ; ail the manipulations neces- 
sary might be learnt in less Uian a week. Neither would there be 
any necessity for using a cipher, as there would be no risk of the 
despatch falling into the hands of the enemy, and hence there would 
be less chance of misapprehension of instructions than exists at 
present. — 27iC Photographic A’cirs. 

Pkotographu taken for Government Institutions . — To enable the 
public to derive full advantage from the Photographic negatives, 
made officially for the Science and Art Department, from rare and 
valuable objects in public and other collections, the Committee of 
Council on Education has caused an office for the sale of photo- 
graphic impressions from such negatives to be established at the 
{South Kensington Museum, Photographic negatives, made by order 
of the Trustees of the British Museum, ahd for the War, and other 
Government Offices, will also be sold. 

NEW ACTINOMETKR. 

Db. Woods, of Parsonstowm, has invented this new instrument 
for the mwtsurement of the actinic effect of light, which promises to 
relieve photograj)liy of half its failures, and to be of still greater 
advantage to its science, by rendering tlie use of the peroxalate of 
iron as a photometric agent both manageable and simple. The in- 
strument is described and illustrated in the Philosophical Magazine 
for Jan., 1860. 



217 


^latural l^igtorg. 

ZOOLOGY. 


PROGRESS OP ZOO LOG T AXD BOTANY. 

“It is,” said Sir William Jardine, at the late meeting of the 
British AsROciation, “in the younger countries where we see an 
advance more evident. Australia and Van Diemen’s Land, now 
that wealth permits time and luxury, have attended to science ; and 
in most of the journals of those countries we have original observers, 
and by aiid by we shall have the results of the study of the re- 
markable productions of these lands made where they live and grow. 
New Zealand, also, has its scientific journal. It is, however, in the 
New World where the greatest activity at present prevails. She has 
already, with credit to herself, sent out scientific expeditions of a 
general character, and those of Wilkes, and and Kane arc well 
known, and huge works have sprung from each ; but the botiinista 
of territory now claimed by the American people, have given rise to 
surveys and exploratory ex{)editions at home, and these arc proceed- 
ing in all directions to fix the boundary lines, and the best railway routes 
to the Pacific — naturalists and draftsmen, in fact, all the necessary 
staff, accompanying each expedition — theresultsof which are published 
in reports to Congress, in which they are assisted by the Smithsonian 
Iristitution of Washington. But the work of the greatest magnitude 
and importance to America is ConirihxUionit to the Natural Jlintory 
of the United StaUe, by Agassiz, originally advertised to he completed 
in ten large volumes, but the 8ubBcri])tion has so well filled .as to 
allow its extension even beyond the contemplated limits. Two 
volumes for the first year on the testudinata or tortoises, have been 
j)ublished, illustrated by thirty-four plates. An imjmrtant part of 
these volumes is an introductory essay, which has been republished 
separately in an 8vo volume. Louis Agassiz’s Essay on Classificor 
iion embraces the whole range of the subject, which he treats in a 
wider and more comprehensible and less mechanical manner than 
has hitherto been done ; but while I thus praise the work and the 
manner in which it is treated, and agree with a great many of the 
positions he has taken up, I must warn its readers that some subjects 
are treated in a way Prof. Agassiz will not be able to maintain ; and 
that to those who are unable or unwilling to think for themselves, 
tile author’s reputation will prove a guarantee not altogether to be 
trusted. It must be studied with great care and great caution. 
Nevertheless, I look upon it as the remarkable book of tlie year. 
There is another work upon a similar subject, from which we may 
«xpect some curious reasonings, On the Oriyin of Specks and 
I arictxes^ by Charles Darwin,’* 


the genetic cycle in organic nature, by d. g. ogilvie. 

derivation. Dr. Ogilvie observes, is now generally 
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allowed as the sole origin of organic beings ; and the subject of 
discuHsion among physiologists is no longer the admissibility of 
spontaneous generation, but the nature of the derivation, as the case 
may be, from a single jiarent or a pair. The former mode of origin 
by what has been termed “gemmation,” or the “budding process,” 
plays a very conspicuous part in the propa|jation of many of the 
lower species ; and by its periodic recun'ence in conjunction with the 
other form of reproduction, gives rise to the singular phenomena 
known as alternation of generations. All cases of alternation are not, 
however, to be regarded as precisely parallel : and it is tlie object of 
the present paper to point out certain dLSerences dejjendent on the 
period of the life-history of a species in which the process of gem' 
matiou is interpolated. 

Throe stages are distinguished in the life-history — the protomorphkj, 
or that prior to the first appearance of the organization most 
characteristic of the species — the orthoraorphic, or that marked by 
such typical organism — and the gamomorphic, or that of tlie de- 
velopment of the reproductive oigans. In each of these stages we 
may have a process of gemmation interpolated. The results con- 
trast, especially as it occurs in the first and last. As examples of 
the former, the treniatode and cystic entozoa were referred to in the 
animal kingdom, and the mosses among plants, in all of which eex^ 
tain provisional tforms are interposed between the ovum and the 
embryonic rudiment of the typical form. The polypifera and ces- 
toidea among animals, on the other hand, and the ferns among 
vegetables, furnish illustrations of alternation dependent on gem- 
mation in the gamomorphic stage, and arising from the reproductive 
organs acquiring the characters of detached and often highly 
organized structures comparable to independent animals or plants* 
The hood -eyed medusas b^ome in this way much more conspicuous 
organisms than the polype stock, whose organs they really are. The 
cestoidoa are remarkable as presenting instances of a double altemar 
tion, from a process of gemmation occurring both in the cystic or 
protomorphic, and in the teenioid or gamomorphic stages. 

The author concludes by indicating a parallelism between the 
phenomena of alternation and certain points in the cmbi^ogeny of 
the higher animals, and in the maturation of the reproductive organs. 
The formation of double monsters in the higher animals, the normal 
twin embryo of the polyzoa, the variable number of tsenia heads 
budded off by the cystic entozoa, and the phenomena of develop- 
ment among tlie echinoderraata, are referred to as indicating a 
gradual transition from the implantation of the embryo on the germ- 
mass of the ordinary ovum, to cases of well-marked alternation — 
while the reproductive process in the polyzoa and hydraform polypes, 
in the salpflB and in some annelides, and the phenomena of impregna- 
tion in the coniferse among vegekibles, are brought forward in illus- 
tration of a similar transition from the development of Uie noiwtl 
reproductive organs, to the formation of conspicuous sexual zooids ; 
— and in proof of distinctions founded on the complexity of the 
structures themselves not being of essential importance, reference 
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wan made to the males of the rotifera and cirrhipeda, which, though 
animals with an individuality entirely distinct oven from the ovum, 
are much more defective in organization than some of the sexual 
zooids now referre<i to, as the hood-eyed medusse . — Proceedings of 
the British Association. 


PBOFKSSOU OWEN ON THE GORILLA. 

BctoBE referring to earlier indications of this truly extraordinary 
animal, the Professor briefly recapitulated the steps which hatl led 
to the authentic knowledge of this great anthropoid ape since the 
first communication received from its discoverer, the missionary, 
I>r. Savage, in 1847- Various evidences of the Gorilla, — skulls, 
skeletons, and finally entire animals — hatl successively reached the 
museums of Paris and London, and, with those sent to listen, 
U.S., had been described by the )»rofe88on of zoology and com- 
parative anatomy in those cities. The description of the entire 
skeleton of the gorilla had been communicated by the author to the 
Zof^ogical Society in 1851, and by Professor Duvemoy to the Aca- 
demy of Sciences of Paris in 1853 ; that of the stuffed specimen in 
the Jardiu des Plantes, by Professor Isidore Geoffrey St. Hilaire, 
appeared in the tenth volume of the Archives du Museum in 1858. 
Tiic differences in the results of the observations by the American, 
Freiicli, and English naturalists relate, chiefly, to the interpretation 
of the facts observed. Dr, Wyman agrees with Professor Owen in 
referring the gorilla to the same genus as the chimpanzee, but differs 
from him in regarding the chimpanzee as being more nearly allied 
to the human kind. Professor Duvemoy and Geoffroy St. Hilaire 
consider the differences in the osteology, dentition and outward 
characters of the gorilla to be of generic importance and enter it in 
the zoological catalogue as Gorilla gina, the specific name l)eing that 
by which the beast is known and dreaded by the natives of Gaboon. 
The French naturalists also concur with the American in placing 
the gorilla below the chimpanzee in the zoological scale, and some 
have lately been disposed to place both below the hylobatea or 
long-armed apes. 

Deferring the discussion of these questions, the author proceeded to deficribo 
the ^temal characters of the adult male gorilla as they were exhibited by the 
apecimen preserred in spirits. He first called attention to the shortness, almost 
absence, of neck, due to the backward pmition of the junction of the head to 
the trunk, to the great length of the cervical spines, causing the “nape" to 
project beyond the “occiput,” to the great size and elevation of the scapulss, 
and to the oblique rising of the clavicles from their sternal attachments to above 
p*l®^elof the angles of the jaw. The brain-case, low and narrow, and the 
h>fly ridges of the skull, make the cranial profile pass iu almost a straight line 
from the weiput to the sujierorbital ridge, the prominence of which gives the 
most forbidding feature to the physiognomy of the gorilla ; the thick integument 
overlapping that ridgo forming a scowling pent-house over the eyes. The nose 
u more prominent than in the chimpanzee or orang-utan, not only at its lower 
cxpMided part, but at its upper half, where a slight prominence corresponds 
With that which the author had previously pointed out lu the na.sal bones. The 
mouth is very wide, the lips large, of uniform thickness, the upper one with a 
^raight, as ii’ incis^ margin, not showing the coloured lining membrane when 
tue mouth is shut. The chin very short and receding, the muzzle very promi- 
®^ut. The eyelids with eye-lashea, the eyes wider apart than in the orang or 
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replaces them by principles vhicb we ought to consider injurious 
to the human organ ism, since they are not found in the blood or 
other animal fluitla .” — JUperioire dt Chimie. 

LEAD IN BNUFP. 

It has long been known that Snuff contains Lead when it has been 
kept in vessels made of that inetaL A commission of German 
chemists have determined, after long research, that snuff wrapped 
in lend, even when covered with paper, or combined with tin, gra- 
dually becomes poisonous by acting u|>on and taking up the metal. 
They recommend siiufi to be kept in paper, coated with wax, gntta 
peroha, or some resinous substance. — Journal dc Pharmacie. 

COAGULATION OK THE BLOOD. 

I)R. Davy, F.R.S., has communicated to the Royal Society of 
Edinburgh the following paper: — 

Dr. Richardson, in a recent and elaborate work on the Blood, an 
extension of a Prize Essay on tho» cause of the Coagulation of this 
fluid, has endeavoured to prove that this phenomtmon is of a chemi- 
cal kind, depending on the escape of the volatile alkali. 

Dr. Davy describes three sets of experiments, which he has insti- 
tuted for the purpose of testing Dr. Richardson’s hypothesis. In 
all his trials on blood, he has used that of the common fowl, its pro- 
]>ertie« being best adapted to the objects in view. The results ob- 
tained were briefly the following : — 

1. Ammonia nddod to the Idood in amall quantities did not prevent its coagn* 
Istiun ; in Inrj'er quantities it returded roHifulatiou, and rendered tlio blood viscid. 

2. On exposinjj uiixtures of blood and animonia, and of water and anm^unia, to 
the open air, the loss of weight flustained in twt> or three niinnles — the time re- 

a nired for the coagulation of the l)k>od — waa hardly appreciable, using a very 
elicate balance. ' 

3. The moist fibrin of the blood siibjeeted to the action of ammonia was found 
to bo rendered transparent and viacul, but to bo a cry slightly soluble. 

These results, and others, such as the coagulation of the blood in 
close vessels, and the volatile alkali not having hitherto been detected 
in healthy blood, have led the autlior to the conclusion that the phe- 
nomenon under consideration still remains an unsolved problem ; and 
that on the ground of mere probabilities |it is not easy to say which 
of the two chief hypotheses advjuiced concerning it — the chemical 
and the vital — is deserving of preference, 

RED DYES. 

Mr. Brooman has patented an improvement in the preparation of 
Red Dyes. The inventor boils for mteen or twenty minutes a mix- 
ture of aniline and anhydrous bichloride of tin. At first the mixture 
assumes a yellow, tlieu a reddish tint, and finally changes to a beau- 
tiful red. The mixture is liquid while hot, but when cold becomes 
gelatinous. The gelatinous moss is boiled with water, and filtei^ 
hot ; and the colouring matter is precipitated from the Stored liquor 
as it cools. To completely separate this colouring matter, the 
patentee dissolves in the liquoY either a tartrate, acetate, an all^ine 
or eai-thy chloride, an alkaline phosphate or pyrophosphate, or chlo- 
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ride of mercury, which precipitates the whole of the colouring matter. 
For dyeing, either tlie solution obtained by boiling the mixture in 
water, or the solid colour dissolved in water is used. The usual 
niordantH, except the ininerul acids, may be used with it. To ob- 
biin a Holution Hutiiciently strong to print with, the mixture of ani- 
line and bichloride of tin is treated while hot with acetic acid, alco- 
hol, or wood spirit, and the colouring matter is precipitated as before 
described. Another red dye is pio<luced by mixing with aniline bi- 
chloride of mercury, j)erchlorid© of iron, or protochlorido of copper, 
and treating this mixture as the former. The inventor gives the 
iiaiuo of Fuchsiacino to these colours, from their resemblance to that 

of the fuchsia, 

MADDER. 

The colouring projxirtics of this inv;duable dyestuff, prepared from 
the root of the Itubia Tinctorum, is the subject of a long and interest- 
ing paper by Dr. E<iward Schunk, F’.K.1S., in a late number of the 
Journal of the Chemical ^ocieh/. Madder attained its eminent posi- 
tion in dyeing without the aid of scientific chemists, and it is only 
lately that their atteution has l>een directed to it. Since they have 
done so, liowever, various interesting discoveries have been made — 
vi/... Alizarine and Furpurine, and, in consequence, Garancine, by 
K(jl)i(piet, Colin, Persoz, and others ; and Xanthine by Kuhlmann. 
To these Dr, 8chunk fnis added itubian, Verantine, and compounds 
from them. He gives, in conclusion, the results of hU researches in 
a tabular form at the end of the paper. Toil is subjoined an account 
of the optical characters of I'urpurine and Alizivrine, with an illus- 
tration, by Professor G. G. Stokes. 

NEW UUEEN COLOUR. 

Du. ( 'race Calvert has presented to the Manchester Literary 
and Philosophical Society, in the name of Mr, Amaudon (from 
Tiuin), a paper, and samples of Green Colours used in painting and 
printing, and especially referred to two new chrome greens, one of 
which is a new compound, corresponding to the moriohydrate of ses- 
quioxido of clirome Cr^ 110. The author commences in Ida work 
to point out tlie qualities which a good green ought to possess, in 
order to be suitable for painting. Then he reviews in a few words 
the different greens which are found at present in the market, to- 
gether with the nature aud properties of the same. Beginning with 
the history of the works already published on this subject, he next 
gives the description of his process for preparing Ids monobydrate 
of sesquioxide of chrome, aud which consists in exposing the bi- 
chromate of potash mixed with phosphoric acid and any desoxy- 
dizing agent (for example, ammonia), for some time to the action 
of heat. The soluble salts are then removed by washing. 

The green so prepared has not only a beautiful shade, but, like 
that of Mr. Guignet (made by decomposing the borate of oxide 
of chrome by water), possesses the curious pr<^rty of remaining 
gt*een imder the influence of artifleiai light. Dr. Calvert also pre- 
sented some muslins printed by M. Camille Kaechlin, of MulKouse, 
''dth fuchsine, a product obtaiued from the aniline of coal tar. 
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This colour was very remarkable from the exquisite bloom of the 
pink shade obtained when fixed with albumen. 

MAUVE DYK. 

The Art Jo^irnal staten that the exquisitely beautiful Dye for silks, 
tl>e Mauve, is prepared by taking equivalent proportions of sulphato 
of aniline and bichromate of potash, diHsolving them in water, mixing, 
and allowing them to stiind for several hours. The whole is then 
thrown uj)on a filter, and the black precipitate which has formed is 
washed and dried. I'his black substance is then digested in coal-tar 
naphtha, to extract a brown, resinous substance ; and finally digested 
with alcohol, to dissolve out the colouring matter, which is left be- 
hind, on distilling off the spirit, as a coppery friable mass. This is 
the dyeing agent producing all the charming varieties of purple* 
known by the name maure, which, as it appears to us somewhat in- 
appropriately, has been given to this colour. The particularity of 
these puiqdes consists in tlie peculiar blendirig of the red an J blue of 
which they are constituted. These hues admit of alnjost infinite va- 
riation ; consequently, we may have njany varieties of red mauve, 
and 08 many of blue waure, and any depth of tint can be secured. 
The permanence of these hitherto fugitive combinations is their 

strongest recommendation. 

NEW BLACK DYE. 

A Pauib Correspondent of the Oritic says that the New Black 
Dye which has just been discovered in Algeria is the great object of 
interest amongst chemists and manufacturers just at this moment. 
The discovery has been made by M. Muratere, and is a vegetable 
substance gathered from a tree which grows in immense profusion 
all over tho colony. It is destined, according to the report made 
upon its merits, to replace every other substance in use for the same 
purpose up to this day, and is more brilliant than any dye hitherto 
known. The discoverer has registered his patent for its use under 
the name of ** Algerian Campcacliy >vood.” It would appear that M. 
Muratere intended to have reserved the publicity of his new dye till 
the Exposition of 1860 ; but upon the publication of the Minister’s 
circular letter announcing that no exposition will take place, as liad 
been anticipated, he has detennined on making the sidvantages of 
his discovery known at once. As no reason is given in the Minister’s 
letter for not holding the exhibition, and no term fixed for the repa- 
ration of its omission in 1 Sfi9, of course gossiping tongues are not 
idle in ascribing all kinds of ill-natured suppositions to the measure. 
A company of weavers, dyers, embroiderers, and designers is re- 
ported to have arrived at Bordeaux from Cashmere, for the purpose 
of forming an establishment in the neighbourhood of Paris for tho 
manufacture of “ real” Cashmere shawls. The idea is said to have 
originated with the Emperor himself, who, disgusted with the length 
of time which has been occupied in m.aking the famous green shawl 
for the Empress, ordered by his Majesty more than five years ago, 
suggested to an enterprising shawl merchant of Marseilles the faclHty 
of procuring native workmen, who, under the vigilant eyes of Eui^ 
peans, would be taught to work with activity. 
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GILDING TEXTILE FABRICS. 

M. Bhrot has discovered a method of Gilding Stuffs by means of 
electrical a)^ncy. The piece to be gilt is dippetl into a solution of 
nitrate of silver and ammonia ; after remaining in tins for two hours, 
it is taken out, and, when dry, exposed to a current of pure hydrogen 
gas, which reduces the salt, and leaves the silver in a metallic state 
oD the stuff A silvered surface is thus obtained, which is easily gilt 
over by the usual galvanoplaatio methods. — Critic. 

SOLIDIFICATION OF OILS. 

M. Pebba, in a paper addressed to the French Academy of 
Sciences, has describe a method for transforming Vegetable Oils 
into Solid Masses, through the action of chloride of sulphur. Thin 
substance, when composed so as to contain the largest proportion 
possible of sulphur, is poured in the oil at the common temperature ; 
the mixture is well stirred and allowed to stand. By degrees it 
becomes warm, and the solidification takes place. The operation 
must be performed on email quantities at a time, in order to avoid 
the generation of too high a temperature, which would drive off the 
chloride by evaporation, and perha]Mi even carbonise the oil. A« 
soon as the combination is effected, Uie mass is poured out on a plate 
of glass, carefully flattened, and thou left to cool ; at the end of five 
or six minutes it becomes bard. A second stratum may then bo casfc 
on the former, and so on until the requisite thickness has been 
obtained. Care must be taken, however, to prevent the interposition 
of moisture between the layers, otherwise they will not join. One 
hundred parts of linseed oil and twenty-five parts of chloride of 
sulphur will produce the greatest hardness possible ; if the proportion 
of chloride be reduced to twenty or fifteen parts, the mass will be 
supple, like india-rubber ; and 100 parts of oil Avith only five of 
chloride will thicken the oil considerably without hardening it. In 
this state it is soluble in all the usual mediums, such as oil of turpen- 
tine for example, which dissolve common oils. If a certain quantity 
of linseed oil be diluted with thirty or forty times its weight of suf- 
phuret of carbem, and with one-fourth of its weight of chloride of 
sulphur, a liquid will be obtained which will not dry for some days. 
If this combination be laid with a brush on glass, wood, Ac., tha 
sulphuret of carbon will immediately evaporate, and the residue will 
become a vambh. We may state that some of these facts are not 
entirely new : in 1849, Professor Niclhs, of the faculty of Nancy, 
*^miounced the solidification of oil by the chloride of sulphur ; and in 
the same year M. Hochelder observed it, and published an account 
of it in Dingler't Polytechnic Journal. — Critic. 


BEMABKABLE SOLVENT. 

It is now discovered, it app^rs, that if a piece of copper be 
dissolved in ammonia a solvent will be obtained, not only for lignine, 
the most important principle of all woody fibre, such as cotton, flax, 
pap^, 4c., but also for substances derived from the animal kingdom, 
such as wool and silk. By the solution of any one of these, an 
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exoellent cement and waterproofer it said to be formed ; and, what 
M equally important, if cotton fabrics be saturated with the solution 
of wocd, they will be enabled to take the dyes — such as the lac dye 
and ooohinoal — hitherto suited to woollen goods only. Hydriodide 
of ammonia, wo may also observe, was not long since discovered to 
be an equally remarkable solvent of the most refractory, or at least 
jniolublo, iniueral substances. Now it is an interesting ciroumstanoe 
that ammonia, according to Van Helmont, and other old chyniists 
and nlchy mists, was one of the requisite materials in the formation 
of the “alkahest,” or universal solvent,” of the ancient sages ! 
In the cupride of ammonium (if wo may so call the solvent here first 
apoken oO, we seem to have the solvent of silk which we lately 
desiderated in our remarks on the insulation of submarine telegraphic 
wires. — Huilder^ 


MANUFACTURE OF KELP. 

A PAPER has been read to the British Association ** On Proposed 
Improvements in the Manufacture of Kelp,” by Dr. Wallaoe. The 
chief defects of the present system were pointed out, and, by way of 
remedy, it was proposed tliat sheds should he erected for the desicca- 
tion of the weeds and their preservation from rain, and that the weeds 
should be burned or charred at a low temperature into a loose ash, 
instead of being strongly ignited and subjected to fusion as now 
practised. By thb process the loss of iodine that appears at present 
to ooour, and the production of sulphur compound, which cause an 
enormous consumption of vitriol in their decomposition, would be 
entirely avoided. Dr. Wallace described the varieties of weeds 
used by the helpers, and the results of a series of experiments, 
cwnduoted with the object of estimating the quantities of iodine and 
potash in the ashes of the various weeds when prepared by the im* 
pdToved process. From these it appeared that the ashes of the deep* 
•ea tangle contained 28 lb., that of the black wreck, 9 lb., and that 
of the yellow or bladder wreck, 6 lb. of iodine per ton of 22| cwt. 
Dr. Wallaoe concluded by calling upon the proprietors of the kdp* 
bearing shores to interest themselves more tlian they have hitherto 
done in this important manufacture, and to expend some capital in 
the erection of sheds, and purchase of such simple apparatus as the 
islanders are capable of using with advantage. By doing so, they 
.would confer an important l^nefit upon their poor tenants, and 
insure greatly augmented returns from their estates. 


CARBON INK. 

Mb. John Spiller, F.C.S., of the War Department, has commn* 
nicated to the Chemiral Neics^* No. 1, a pRp«r on the employment of 
Carbon as a means of Permanent Record. The imperishable nature of 
carbon, in its various forms of lamp black, ivory black, wood char- 

* Tk* tJkemieal vitk which m ineorporaied the Chemical OoMcUCt Wnd^r 

the aUb editorship of Mr.^ William Crookes. This iovnial comprises the seeiiops 
.of SeieatiBc and ABalrtical Chemistry, TeohniosJ Chemistry, Pharmacy, sod 
Tcodoology, Chemioal Ifotes, sad laboratory Memoranda ; it is abfy edfieA 
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coal, and graphite or black lead, holds out much greater promise of 
l>eing usefully employed in the manufacture of a permanent writing 
niaicsrial ; since, for this substance, in its elementary condition, ana 
at ordinary temperatures, there exists no solvent nor chemical 
reagent capable of effecting its alteration. 

The suggestion relative to the mode of applying carljon to these pur- 
poses, which it is intended more particularly now to enunciate, depends 
on the fact of the separation of carl>on from organic compounds, rich 
in that element, sugar, gum, &c., by the combined operation of heat 
and of chemical reagents, such lui sulphuric and phosphoric acids, 
which exert a decomposing action in the same direction ; and by such 
means to effect the deposition of the carbon within the pores of the 
paper by a process of development to be performed after the fluid 
writing ink has been to a certain extent absorbed into its substanee. 
A system of formation by which a considerable amount of resistance, 
both to chemical and external influences, appears to l>e secured. ^lAn 
ink of the following composition has bera made the subject of 
experiment : — 

Conoentrated sulpharie acid, deqply coloured 


with iudigo 1 fluid ounce. 

Water 0>f tr 

Loaf 8u|rar 1 ounce troy. 

Strong mucilage of gum aralnc 2 to 3 fluid ounces. 


Writing traced with a ^uill or gold pen dipped in this ink dries to 
a pale blue colour, but if now a heated iron be passed over its 
siuface, or the pa^e of manuscript held near a fire, the writing will 
q^uickly assume a jet black appearance, resulting from the carbonisa- 
tion of the sugar by the warm acid, and will have become so firmly 
engrafted into the substance of the paper as to oppose considerable 
dimcolty to its removal or erasure by the knife. On account of the 
depth to which the vrritten characters usually penetrate, the sheets 
of paper sheeted for use should be of the thickest make, and good 
wlute cartridge paper, or that known as ** cream laid,” preferr^ to 
such as are coloured blue with ultramarine, for in the latter case a 
bleached halo is frequently perceptible around the outline of the 
letters, indicating the partial destruction of the colouring matter bj 
the lateral action of the acid. 

The writing produced in tliis manner seems indelible ; it resists 
the action of ** salts of lemon,** and of oxalic, tartaric, and diluted 
hydrochloric acids — agents which render nearly illegible the traces 
of ordinary black writing ink ; neither do alkaline solutions exert 
sny appreciable action on the carbon ink. This material possesses, 
therefore, many advantageous qualities which would recommend its 
^option in cases where the question of permanenoe is of paramount 
importance ; but it must, on the other band, be allowed that such 
an ink, in its present form, would but inefficiently fulfil many of the 
requirements necessary to bring it into common use. The peculiar 
method of development rendering the application of heat Imperatlvs, 
and that of a temperature somewhat above the boiling point of water, 
together with the caroumstance that it will be found impossible with 

o2 
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a thin sheet of paper to write on both sides, must certainly be counted 
among its more prominent disadvantages. 

Though not ]»erhapB capable of employment on the animal tissues, 
vellum and parchment, tnere is every probability of its successful 
application in connexion with the new material produced by the 
action of strong acids on paper, and known under the name of 
vegetable parchment. 

LUBRICATING CARTRIDGES. 

Dm. ScoFFERN has patented a composition for lubrioatiDg 
cartridges, lie uses a mixtui*e of equal weights of paraffine and 
naphthaline, preferring, however, a compound made hy melting 
india-rubber in an open vessel over a fire, and thoroughly mixing 
with it four times its weight of paraffine, and one-half its weight of 
naphthaline. The mixture when wanted for use is melted in an oil 
bath, and the temperature is kept as near 240** as possible. Tho 
advantage of the compound ie said to lie in the fact that it is 
volatilised without change on the application of heat. 


BLAZE-PROOF DRESSES. 

The frequent melancholy accidents of ladies' dresses taking fire 
teach A lesson which roust not be neglected. The light fabrics 
manufactured for ladies' dresses should bo made blaze-proof. Nothing 
can be more simple. The most delicate white cambric handkerchief, 
or fleecy gauze, or the finest lace, may, by simply soaking in a weak 
solution of chloride of zinc, be so protected from blaze that if held 
in the flame of a candle they may be reduced to tinder without 
blazing. Dresses so prepared might be burnt by accident without 
the other garments worn by the lady being injured. The dresses of 
stage dancers are prepared in the way we recommend. Why are 
dancing ladies of rank to be exposed to danger from which their 
dancing sisters by profession are protected ? 

A valuable discovery has been made by Messrs. Versmann and 
Oppanheim, of 7, Bury-court, St. Mary-axe, and was the subject 
of a paper lately rea<.l before the British Association. It is that 
sulphate of ammonia and tungstate of soda have the property of 
making linen ami cotton fabrics uninflammable, and do not injure or 
discolour them in washing. 

In the conversation which ensued, Mr. Grahame stated that tbe 
investigation of this subject had been at first set about at the wish 
of Her Majesty, who longed to see some mode discovered by which 
light dresses might be less liable than at present to endanger the 
lives of their owners through catching fire. Preparations of theie 
salts are used in the Boyal laundry ; and their general adoption 
would prevent a vast numW of those dreadful accidents which now 
almost daily occur to children and others. To this we have to add 
that MM. Doebereiner and Alsner, after discussing the merits of 
borax, alum, and soluble glass, for diminishing the oombustibilitj of 
cotton tissues, recommend phosphate of ammonia, which is cheap, 
and can be easily combined with sal ammoniac, and introduced into 
the starcli with which the tissues arc prepared. — Jicpcrfoire dc Chimie, 
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PHOTOORAPHIO rHOGRESO. 

The following are a few of the itriking reeulte of the pa«t year : — 
Carbon Printing. — At the meeting of the Photographic Society, 
January 4, 1859, Mr. Pouncey, of Dorchester, read a paper on his 
process of Carbon Printing, which has excited so much interest 
and curiosity. The paper is publishetl at length, with Mr. 
Pouncey’s subsequent explanations, in the Photographic Journal 
January 8. Referring to that for all details, we may staU' generally 
that Mr. Pouncey’s method consists in preparing the j>aper for 
printing on, by spreading over it by means of a hog’s-hair brush a 
mixture of finely powdered vegetable carbon, and equal parts of a 
saturated solution of bichromate of potash, and a common solution 
of gum arabic ; the proportions being one drachm of the carbon to 
four drachms of each of the solutions. After it is dry the paper is 
ready for printing on by exposure in a printing-frame in the usual 
manner — the time of exposure being from four to five minutes in the 
sun, and from ten to fifteen in the shade, but varying according to 
season, character of negative, &c. In washing the picture, it must 
lie under water for at least five or six hours, when the pictures, of 
which previously scarcely a trace was perceptible, will become 
visible. The principal difference in the appearance between a carbon 
print and one prepared with silver being, accoiding to Mr. Pouncey, 
“ that one may probably fade, while the other remains imperishable.*’ 
Discovery of a new action of light, and that light could he 
stored up, as it were, for use whenever required. — M. Mifcpce having 
invited Mr. Wheatetone to visit his laboratory in the Louvre, and 
‘*see with his own eyes a photograph made by light which had 
been stored up for several months,” the Photographic News of 
Pcb. 18 contains a communication from the Abbd Moigno, giving 
full particulars of the result : — 

“ M. Xi^'poe took a tube eontbiaing a piece of pasteboard which had been 
imprecated with tartaric acid, insulated for a leni'tb of time, aitd rolled up in 
it, lu the month of June last, and the tube then lu-nueticallj closrd. Uc and 
Professor Wheatstone placed themselves in a dark room ; M. 'Niepce had a sheet 
of sensitized paper, on which he placed a piece of paper printed upon in large 
letters ; he then opened the tube, holding it vertically, with the oiittce down- 
wards, and this orifice he placed on the printed paper which covered the sensi- 
tive paper; the tube was left in this pt)9ition for alwjut ten minutes, at the end 
of which time he removed it. The circle on the paper blackening in all its parts 
where it was not protected by the printed letters, at once visibly rosnif^ted 
the action of the light; the printed paper being removed, the eharacteirs were 
found to be venr neatly trac^ in white, or forming a negative proof ; this nega- 
tive was treated like ordinary negatives, that is to say, it was fixed, and Pro- 
fessor Wheatstone placed it in his portfolio, to produce it before the Royal and 
Photographic Societies ; a proof obtained by means of light that had been im- 
prisoned for six months. The experiment, therefore, succeeded perfectly. 
Professor Wlieatatone takes with him two tuL^, one of which was placed in our 
hands on the 7th February, 1868, more than a year ago, the other riosed in the 
^nth of June last, like mat which was so efficacious under his inspection, and 
himself repeat the experiineut in London before his iUustrious ooUeagues, 
who will not then retain even the shadow of a doubt as to the reality of the per- 
■urtent activity of the light.” 

Moigno gives in the paper referred to a formula by which 
every one who wishes may succeed” in obtaining similar results. 
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The editor of the Photograpliic Newi ha§ ^een the picture taken in 
the presence of Professor A^eatstone, and states that — 

** The diatinotneei with which the nriated peper need m » negatiTS is repro^ 
daoed on the scusitised paper, is perieotly sttxpnsing.'* 

^e same paper also contains an account of another remarkable 
discorery recently made by M. Nihpce : — 

** Havijig prepared a paper with nitrate of silrer and chloride of gold, be placed 
a negative upon it and enclosed the whole in a 8u)>stitute for the ordiuaiy print- 
ing nrame, and aubmitted it to the action of ratHani heat; the result answered 
bis expectations. We hare l>efore us pictures obtained hr him by these means^ 
which are Terr disiiuot, even to the extent of reproducing legibly the inacriptkm 
around a shield.*' 

This result is probably due to molecular action ; and indeed some 
rery curious results, pointing in the same direction, have been 
obtained in this country by experiments suggested by, or variation* 
oi^ the well-known experiments of Moser. 

Sngraving on Wood . — ^The Photographic News contains a mnch 
more simple and efhcient method than any previously devised for 
placing Photographs on the Wood for the use of Wood Engravers, 
Of course there is little more difficulty in printing a photograph on 
wood than on paper ; but as yet the means adopt^ have b^n found 
to render the laoe of the wood block so rotten or brittle that it was 
scarcely |K>s<tible to produce a good engraving, Thin films of 
albumen, of dry collodion, of collodion transferred from the glass 
upon a bituminous varnish, of a coating of gelatine and alum followed 
by a solution of hydrochlorate of ammonia, &o., have formed the 
bases of the different methods proposed in this country and on the 
Continent ; but in all, or nearly all, it has been found neoessaiT to 
subject the wood block to a fixing bath, to the certain injurv of its 
surface. The method proposed by Mr. Crookes seems liable to nO’ 
such objection. The block is to be covered by candle-light or in a 
darken^ room, ** with a mixture composed of oxalate of silver and 
water, to which may be added a little gum or of pulverised Bath 
brick, to suit the convenience of the engraver.** The preparation is 
spread by the finger, precisely as the draftsman now spreads his 
solution of flake white before making his drawing on the block. It 
is then put in a dark place to dry, and, as soon as dry, is ready ta 
receive the picture, which is obtained by the ordinary process of pho- 
tographic printing. ** The block requires no subsequent washing, 
nor any preparation of any description, before being placed in the 
hands of the engraver,” who then proceeds with his engraving in the 
usual way. But he is warned that he ** must not expose the blodc 
to the direct action of the solar rays while working at it, or it will 
gradually blacken on the surface ; exposure to diffo^ daylight, how- 
ever, has no deleterious effect on it, unless it be continued for a great 
length of time — say several hours.” Wood-blocks, after being pre- 
pa^ with the oxalate of silver, may be kept ready for use for 
months without deterioration. 

Photo-Uthotypfi . — ^This is the result of a Phototypic process, and 
is well worth attention from the applications it may be capable of. 
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It is well known that a lithog^ph is formed by preparing the sarfaoe 
of a particular sort of dolomitic stone with a gummy pre^ratioii^ 
which can be wetted with water, and then drawing upon it with m 
soapy chalk or ink, whteh can be rendered incapable of being touched 
by water, though instantly attaching its^ to the greasy material of 
printers’ ink. A similar employment of surface affinities is adopted 
for the preparation of the metallic plates in the processes called 
Zincography, and Anastatic printing. The action of bichromate of 
potassium has been called in here also ; and the gum surface is so 
modified by it under the influence of light as to admit of the substi> 
tution of a soap or grease*touohing surface only on those parts 
where the light has not acted, or in proportion to the protection from 
the luminous influence which has been imparted to it by the shadow. 
Here, too, for large surfaces of shadow a graining is employed, but 
it is Uie fnuduction in use already for the graining of the Uthographa, 
and consists merely in a roughened smface oommunioated to the 
stone. — Saturday Meview, No. 174. 

Platinum Toning. — Mr. Burnett has exhibited to the British Asto* 
ciation some photographs toned with a solution of bichloride of 
platinum, rendered strongly adhesive by carbonate of soda, the 
previous addition of a little tartaric acid also being apparently » 
further improvement. Platinum Toning has been intnxiuced into 
France some years ago ; but, as far as Mr. Burnett could find out, 
did not seem there or here to have been found generally satisfactory, 
apparently from chemical reasons, which Mr. Burnett mentioned. 
The addition of carbonate of soda, as made by Mr. Burnett, was 
an attempt to remove some of those objections and render platinum 
more available. * 

New Lent. — Mr. Sutton has stated to the British Association that 
by placing a double concave small Lens between two large plane 
concave lenses, and taking care to adjust their respective distances, 
attending also to the centering of them, he has succeeded in pro* 
ducing a lens entirely free from distortion. 

Michro- Photography. — Dr. Muller speaks of a Micro-Photograph 
shown to him which was scarcely perceptible to the naked eye, but 
as a faint spot on the glass ; but whicli, on being looked at through 
a microscope, was seen to be a full-length portrait of the Emperor 
Ni4>oleon 111., in a military costume. We have seen another which 
represented the well-known picture of the Queen and twelve naval 
officers in council, every feature of each individual being perfectly 
distinct ou the application of a microscope of rather high magnifying 
power, although a threepenny-piece would have covered the entire 
photo^ph, and something more. Mr. Alfred Reeves has recently 
forwarded to us a specimen of one of these minute pictures, which 
consists of a plate containing the portraits of the kings and queens 
of England since the time of the Conquest. Here, on a space not 
la^er than the one- sixteenth of an inch square, may be perceived a 
miniature “National Portrait Gallery,*’ with a portrait of every 
king and queen surrounding Her Majesty, who is properly made Um 
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centre figure of the interesting group. We have alread]^ referred on 
a previous occasion to some of the uses to which micro>photography 
might be put, but there are some others which we may briefly notice. 
Suppose, for example, that two portions of the same army are 
encamp^ at a distance of one or two miles apart, the communication 
being out ofl* by the enemy, or rendered almost impossible by the 
use of *'arins of precision;*' a very simple arrangement would 
enable the fullest wiitten despatches to pass from one portion of 
this army to the other, without risk, and almost with the rapidity of 
electricity. The despatch is written, and a micro- photograpn taken^ 
which reduces it within the limits of — if a long one— a square inch. 
This is placed inside one of the hollow conicld bullets and the end 
closed with lead. The hoisting of a given signal would announce 
that a mcflsenger was about to be despatched ; and, with the ao> 
curacy which distinguishes our improved rifles, a commander might 
have his despatches delivered witli a speed and punctuality to which 
no post-office has yet attained. In the case of a beleaguered town^ 
too, such a method of communication between its inhabitants and an 
army approaching to relieve it might be invaluable. It has not the 
drawback either of requiring men to have a special training for the pur- 
pose of carrying on these communications ; all the manipulations neoes- 
sary might be learnt in less than a week. Neither would there be 
any necessity for using a cipher, as there would be no risk of the 
despatch falling into the hands of the enemy, and hence there would 
be less chance of misapprehension of instructions than exists at 
present. — The Plwiographic Newt, 

Pkotograph-t taken for Owemment liMtitutiom. — To enable the 
public to derive full advantage from the Photographic negatives, 
made officially for the Science and Art Department, from rare and 
valuable objects in public and other collections, the Committee of 
Council on Education has caused an office for the sale of photo- 
graphic impressions from such negatives to be established at the 
South Kensington Museum. Photographic negatives, made by order 
of the Trustees of the British Museum, ahd for the War, and other 
Government Offices, will also be sold. 


NBW ACTINOMETEB. 

Dr. Woods, of Parsonstown, has invented this new instrument 
for the measurement of the actinic effect of light, which promises to 
relieve photography of half its failures, and to be of still greater 
advantage to its science, by rendering the use of the perox^te of 
iron as a photometric agent both manageable and simple. The in- 
strument is described and illustrated in the Philotopkicol Magazine 
for Jan,, 1860. 
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PBOGRESS OF ZOOLOGY AND BOTANY. 

**It is,” said Sir William Jardine, at the late meeting of the 
British Association, “in the younger countries where we see an 
advance more evident. Australia and Van Diemen’s Land, now 
tliat wealth permits time and luxury, have attended to science ; and 
in most of the journals of those countries we have original observers, 
and by and by we shall have the results of the study of the re- 
markable productions of these lands made where they live and grow. 
New Zealand, also, has its scientific journal. It is, however, in the 
New World where the greatest activity at present prevails. She has 
already, with credit to herself, sent out scientific expeditions of a 
general character, and those of Wilkes, and liae, and Kane are well 
luiown, and huge works have sprung from each ; but the botanists 
of territory now claimed by the American people, have given rise to 
surveys and exploratory exi)6dition8 at home, and these arc proceed- 
ing in all directions to fix the boundary lines, and the best railway routes 
to the Pacific — naturalists and draftsmen, in fact, all the necessary 
staff, acoompanyingeach expedition — theresultsof which are published 
in reports to Congress, in which they are assisted by the Hmitbsonian 
Institution of Washington. But the work of the greatest magnitude 
and importance to America is Contributions to the Natural History 
of Uu United States, by Agassiz, originally advertised to he completed 
in ten large volumes, but the subscription has so well filled as to 
allow its •xtensioD even beyond the contemplated limits. Two 
volumes for the first year on the testudinata or tortoises, have been 
published, illustrated by thirty-four plates. An important part of 
these volumes is an introductoi^ essay, which has been republished 
separately in an 8vo volume. Louis Agassiz’s Sssay on Classifieor 
tion embraces the whole range of the subject, which he treats in a 
wider and more comprehensible and less mechanical manner than 
has hitherto been done ; but while 1 thus praise the work and the 
manner in which it is treated, and agree with a great many of the 
positions he has taken up, I must warn its readers that some subjects 
are treated in a way Prof. Agassiz will not be able to maintain ; and 
that to those who are unable or unwilling to think for themsdves, 
the author's reputation will prove a guarantee not altogether to be 
trusted. It must be studied with great care and great caution. 
Nevertheless, I look upon it as the remarkable book of tlie year. 
There is another work upon a similar subject, from which we may 
expect some curious reasonings, On the Origin of Species and 
by Charles Darwin.” 

OENETIO CYCLB IN ORGANIC NATURE. BY D. O. OQILVIE. 

derivation, Dr. Ogilvie observes, is now generally 



218 


YEiH-BOOK or FACTS* 


allowed as the sole origin of organic beings ; and the subject of 
discussion among physiologists is no longer the admissibility of 
spontaneous generation, but the nature of the deriration, as the caM 
may be, from a single parent or a pair. The former mode of origin 
by what has been termed “gemmation,*' or the “budding process,” 

{ )Iay8 a very conspicuous part in the propagation of many of the 
ower 8f>ecies ; and by its periodic recurrence in conjunction with the 
other form of reproduction, gives rise to the singular phenomena 
known as alternation of generations. All cases of alternation are not^ 
however, to be regarded as precisely parallel : and it is the objeot of 
the present paper to point out certain differences dependent on the 
period of the life-history of a species in which the process of gem- 
mation is interpolated. 

Throe stages are distinguished in the life-history — the protomorphio, 
or that prior to the first appearance of the organisation most 
charactoristio of the species — the orthomorf>hio, or that marked by 
such typical organism — and the gamoinorphio, or that of the de* 
velopmeiit of the reproductive oigans. In each of these stages we 
may have a process of gemmation interpolated. The results con- 
trast, especially as it occurs in the first and last. As exampkiB of 
the former, the trematode and oyttio entosoa were referred to in the 
animal km|fdom, and the moMos among plants, in all of which oer- 
tain provisional iforms are interposed between the ovum and the 
embryonio rudiment of the t^ioal form. The pol 3 rpifera and cea- 
toidea among animals, on the other hand, and the ferns among 
vegetables, furnish illustrations of alternation dependent on gem- 
mation in the gamomorphic stage, and arising from the re]»oduotive 
organs acquiring the characters of detached and often highly 
organised structures comparable to independent animals or plutn. 
T£b hood-eyed medusas b^ome in this way much more conspicuous 
orgamsms than the polype stook, whose organs they really are. The 
oestoidea are remarkable as presenting instances of a double altenuk 
tion, from a process of g^mation occurring both in the cystic or 
protomorphio, and in the tsenioid or gamomorphic stages. 

The author concludes by indicating a paiallelisni between the 
phenomena of alternation and certain points in the embryogeny of 
the higher animals, and in the maturation of the reproductive organs. 
The formation of double monsters in the higher animals, the ncwmal 
twin embryo of the polysoa, the variable number of taenia heads 
budded off by the cystic entozoa, and the phenomena of develop- 
ment among the echinodermata, are refen^ to as indicating a 
gradual transition from the implantatioD of the embryo on the ^nn- 
mass of the onlinary ovum, to cases of well-marked alternation— 
while the reproductive process in the polyzoa and bydraform p<^yps>» 
in the salpm and in some annelides, and the phenomena of impragna- 
tion in the conifer© among vegetables, are brought forward in illus- 
tration of a similar transition from the development of the nonral 
reproductive organs, to the formation of conspicuous sexual zooids ; 
— and in proof of distinctions founded on the complexity of the 
structures themselves not being of essential importance, menace 
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was made to the malee of the rotifen and oirrhipeda, which, though 
animals with an individuality entirely distinct even from the ovum, 
are much more defective in organization than some of the sexual 
aooifla now referred to, aa the hood-eyed meduasB . — Procttdingt of 
the BritUh Association. 

PBOFKB80B OWEN ON THE GORILLA. 

Befork referring to earlier indications of this truly extraordinary 
animal, the Professor briafly recapitulated the steps which had led 
to the authentic knowled^ of thia ^eat anthropoid ape since the 
first communication received fix>m its discoverer, the missionary, 
Dr. Savage, in 1847. Various evidences of the Gorilla, — BkuU% 
skeletons, and finally entire animals — had successively reached the 
museums of Paris and London, and, with those sent to Boston, 
TJ.S., had been described by the professors of zoology and com- 
parative anatomy in those cities. The description of the entire 
skeleton of the gorilla bad been communicated by the author to the 
Zoological Society in 1851, and by Professor Duvemoy to the Aca- 
demy of Sciences of Paris in 1853 ; that of the stuffed specimen in 
the Jardtu des Plantes, by Professor Isidore Geoflftroy St. Hilaire, 
appeared in the tenth volume of the Archives du Museum in 1858. 
liie differences in the results of the observations by the American, 
French, and English naturalists relate, chiefiy, to the inierj^retation 
of the facts observed. Dr. Wyman agrees with Professor Owen in 
referring the gorilla to the same genus as the chimpanzee, but differs 
from him in regarding the chimpanzee as being more nearly allied 
to the human kind. Professor Duvemoy and Geoffroy St. Hilaire 
consider the differences in the osteology, dentition and outward 
characters of the gorilla to be of generic importance and enter it in 
the zoological catalogue as OoriUa gina^ the specific name being that 
by which the beast is known and dreaded by the natives of Gaboon. 
Hie French naturalists also concur with tho American in placing 
the gorilla below the ohimpanzee in the zoological scale, and soma 
have lately been disposed to place both below the bylobates or 
long-armed apes. 

Deferring the disoossion of these qaestions, the snthor proceeded to describe 
the eztemu ebMtkcteni of the adult male conlia as they were exhibited by the 
^>ecimeD preserved in spirits. He first osUed attention to the shortness, ahnost 
aoseiice, of neck, due to the backward position of the junction of the nead to 
the trunk, to the great length of the cervical spines, causing the “nape” to 
prOTect beyond the “occiput,” to the great size and elevation of the soapulss, 
tod to the oblique rising of the clavicles from their sternal attachments to above 
the level the angles of the jaw. The brain.case, low and narrow, and the 
Ipfry ridges of the skull, make the cranial profile pass in almost a straight line 
from the ^ipnt to the tuperorbital ridge, the prominence of which gives the 
®o*t forbidding feature to the physiognomy of the gorilla ; the thick integument 
cverUpping that ridge forming a scowling pent<houae over the eyes. The nose 
u more prominent than in the chimpanzee or orang.utan, not ouly at its lowca: 
expanded part, but at its upper half, where a slight prominence corresponds 
With that which the author had previously pointed out in the nasal bones. Tho 
^uth is very wide, tho lips large, of uniform ttnekuess, the upper one with a 
Mraight, as if inois^ margit^ not shoving the coloured lining membrane when 
the mouth is shut. The chin very short and receding, the muzzle very promi- 
nent. Tho eyebds with eye-lashes, the eyes wider apart than in the orang or 
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ohiixipftti£««; Dorye-browB; but the hairy scftlp coDtinued to the anperorbitel 
rid^. The ear* amaller in proportion than in mait, much amalier than in tlie 
ohimpanoee ; but ibo airuciuxe of the auricle mure like thnt of man : it wm 
minutely described and compared. On a direct front view of the face, the ear* 
are on the name parallel with the eyee. The teeth had been deaoribed in 
author’n first paper on the lubject (iSliB, Tran*. Zool. Hoc.). The huf« canine* 
in the male give a most formidable aspect to the beuat : t^y were nut fully da* 
veloped in ibe younger and entire spooimen, now mounted. The profile of the 
trunk describes a slight convexity from the nape to the sacrum, — there being 
DO inbendiiig at the loins, which seem wanting : the thirteenth pair of hbe being 
close to the “labrum ilii." The cheat is of great capacity : the shoulders very 
wide RcroHS ; the pectoral regions are slightly marked, and snow a pair of nipple* 
placed as in the cnimpanzee and human specien. Tbo abdomen somewhat praiad- 
Dent, both before and at the sides. The pelvis relatively broader than in other apM. 

The chief deviations from the human structure were seen in the limbs, whieh 
are of great power; the upper ones prodigiously strong. The arm from below 
the short deltoid pruminouce preserves its thickness to the condyles; a unil'orm 
circumference prevails in the fore-arm ; the leg increases in thickness firom be- 
low the knee to tbo ankle : there is no ** calf.'* These characters of the limbs 
are due to the general absence of those partial muscular enlargements which 
impart the graceful, varying curves to the outliifes of the limbs m man ; yet they 
depended, tne author remarked, rather on excess, than defect, of developmont 
of the oarueous os compared with the tendiuous parts of the bmb-muscies, 
which thus continue of almost the some size from their origin to their insertion; 
with a proportionate gain of strength to the beast. The length of the upper 
limbs, as compared with the trunk, is not much greater than in man : they seem 
longer through the disproportionate shortness of the lower limbs. What the 
autnor deemed mi>Bt signinoant of the anthropoid oiBuities of the gorilla, is the 
superior length of the arm to the fore-arm, as compared willi the proportions 
of those parts in the chimpanzee. In that ape the humerus and ulna are of 
Dearly equal length : in the orangs and inferior simite the fore-arm exceeds the 
arm m length. The thumb of the gorilla reaches to beyond the first joint of the 
forefinger, but it does not extend to that joint in the onimpanzee or other ape: 
the pluloHophioal zoologist would discern much significance in this fact. Inman 
the thumb extends to ueyond the middle of the first ** phalanx" of the fore- 
finger. The fore-arm in the gonlla posses into the hand with very slight con- 
traction at the w rist, tlie circumference of which was 14 inches. The hand is 
remarkable fur the breadth, thickness, and great length of the palm; the latter 
due both to the length of the metacarpus and unusual extent of undivided in- 
t«gumeuti between the fingers, which uegiu tvi be free only towards the end of 
the first phalanges. The fiugers, cunsequeutiy, seem short, and as if swollen, 
conical iu shape, and tapering quickly at the ends, to the nails, which are not 
larger or longer than in man. The circumference of the middle finger was fik 
inenea, the same part in man averaging 2} inches. The skin covering the book 
of the middle phi^nx, and hiding the joint between that and the last phalanx, 
is thick and callous, betrayiug the liabit of the animal to apply the knuckle* to 
the ipound iu occasional progression. The back of the hana is hairy M far as 
the mvision of the fingers : the palm naked and callous. The thumb is scaresdy 
half so thick as the forofiuger. In the hind-limbs the author began by calling 
attention to the first appearance in the quadrumannus series of a development 
of the glutmi muscles causing a small buttock to project over each tuber uehii : 
this structure, with tbo expansiou aud concavity of the iliac bones, peculiar to 
the gorilla among quadrumana, indicated that it resorted occasionally to standing 
and walking on the lower limbs, as a biped, with less difficulty and disadvanU^ 
than in the lower apes. The leg is not only without that patrol accumulation 
of the fibres of the gastrucuemii forming the ** calf;" but, owing to the addition 
of fleshy fibres to the tendu Achillis as low as the heel, and to a like addition to 
tendons of muscles passing to the foot, the leg grows thicker from the knee to 
the ankle. The foot has a peculiar and characteristic form owing to the modifi- 
cations favouring bipedal progression being superinduced upon an easentiaUf 
prehensile and quadrumanous type. The heel ixAkes a more decided baokwasa 
prefieotion than m the chimpanzee ; the beel-lK>ne is relatively thicker, deeper, 
and more expanded at the end, and is shaped more like the human c^caarnm 
than in any other kuown ape. Although the foot is articulated to the leg with 
a slight inversion oi' the sole, it is more nearly plantigrade than in the okim- 
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j>ax%z*^e or any otbwp ap«. Tha^* halltii" (hind-tlmnib or fpraat too), thongh not 
rflfttivoiy lonpor, i» Btronger than in tho chinipan*«e; it stands out like a long 
*ud large thumb from the rest of the foot ; its base Bwells below into a kind or 
hall ; the nail ia smoH and short. The sole of the foot expands from the heel 
forward to the divergence of the hallux, and here appears as if nrrtty equally 
cleft between the base of the hallux and the common baae of tnc other foiup 
toes. These are small and slender in proportion, and their Hrat joints are en- 
veloped in a common tegiimentary sheath. A longitudinal indent at the middle 
of the sole lufurcntes as it advances, one division defining the ball of the hallnx^ 
the other tending toward the interspace between the second and third toes ; this 
indent or groove hes]:maks the strong and freqnent action of opposition of the 
thumb, or inner division of the sole to the outer division terminate*! by the four 
sliort toes. The whole sole is wider than in man— much wider in proportion to 
Its length, — more like a hand, Imt one of hu^ dimensions and with a portentous 
power of grasp. It corresponds with what the negroes of the Gaboon narrate: — 
thftt the gorilla, letting down his hind hand from nis leafy concealment, upon an 
unsuspecting nasser*by, grasps him round the nock, draws him up with ease, and 
having strangled the negro iu his unrelaxing grasp, drons him a cornso 1 They 
dread the gorilla's strength and tusks much more than the lion's, anu regard the 
huge ai»e at their sole truly formidable enemy during their expeditions in (juest of 
ivory in the trackless forests inhabited by the gorilla. Yet the gorilla is evidently^ 
by the stnioture of the grinding teeth, trngivorous. 

Professor Owen next proceeaed to g^ive a minute account of the colouration 
and disposition of the hair in the Tro^lodytt^n gorilla, showing that, when alive* 
Its coat must reflect a lighter colour tlmn in the Tronlodutes niger, and a different 
out’, approachi^ to a dark greyish-brown, some reddish and greyish hairs l>eing 
blende*!, in difierent proportions at different parts, with the general dusky* 
coloured hairs. The adult male gorilla, in as nearly an upright position as ita 
frame will naturally a*lmit, measureii 6 fc<*t t) mchtrs from the sole to the vertex; 
the breadth across the shoulders is nearlv 3 feet ; the length of the unper limb 
is 3 feet 4 inches ; the length of the heaJ and trunk 3 feet t! inches ; tuo length 
*»f the lower limb, from the hea*l of the femur, 2 feet 4 inches ; other admea* 
surements were appended to the paper. The author then entered upon a dia* 
cussion of the atnnities and place in the natural scale of the gorilla. At the 
first aspect, it strikes the observer as being a more l>estial or brutish animal 
than the chimpanzee ; all the features relating to the wielding of the strong 
jaws and large canines are exaggerated ; there appears to be less brain, — ita 
ciM' is more masked by the strong intermuscular crests. But this impression ia 

f jvcn more strongly in comparing a young chimpanzee with an old one, or % 
ull-grown monkey of a small species with the large gorilla, orang, or chim* 
pHiizee. The difference between the adult gorilla and chimpanzee, in the above 
resiwrtii, 10 exactly of the same kind and vidue as the difference between young 
aoil old apes — between small and great qua<irumana. The small species ot every 
natural group of mammals retain more of the embryonic or immature charactera 
thao the great species do ; especially as relates to the size of the eyes and 
brain, and to the proportions of the orbits and brain-case to the jaws and teeth. 
I'hc chanicters which, in reference to the question of proximity to man. Profeasor 
Owen deemed of reiil importance to compare in too gorilla and chimpanxea 
were the “ mastoid ])roee 8 ses the “ premaxillary portion of the upper 
jsw the “relative size of the incisors to the molars;’* the form of the 
“orbits," and proportion of intcrorbital space; the “vaginal process of the 
tympanic bone;’’ and the “ shape of the lower part of the auditory tube ;’’ the 
“ noHsl inmes the “ relative ftniglh of the arm to the fore-arm the “ rela- 
tive length and strength of the thumb the “ relative length of the upp^r limb 
to the entire animat;'* the “brea<ith and configuration of the pelvis;^ the 
“size and shape of the heel-bone;*’ the “length and strength of the hallux.** 
In all the above points of comparison, the gorilla was shown to resemble the 
human organization much more, and more decidedly, than does the chimpanzee. 

iteverting finally to the ancient notices which might relate to the great anthro- 
po«d sne ol Africa which had been described, Professor Owen referred to hia 
first Memoir, of February, 1^48, in which was quoted (Trans. Zool. Soc., yol. iii. 
!>• 4H> Dj. Falconer’s Translation of the Voyage of Hanno (London, 1797), with 
nw l>i5i>ertation vindicating the authenticity of the Teripius. Professor Oweo 
fiafi lately been fayoored by the renen^le Bishop Maftby — the first amongst 
our Greek scholars — with the following translation of the passage supposed to 
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ftllude U) the •pecien in qncetiem :•»*' On the third dsr, from thenoe, 

paMiini; thn ■treame of lire, we came to a bav trailed the Uom of the 8outh. la 
ilitr reoeae there wan an inland like the flrat, bavinf; a lake, and in this there wm 
anot her ialvut full uf wild men. But niuoh the Brt»aU*r pari of them were femalea, 
with hairy Inxlies, whom tht* interpreters called ‘ GoHUms.* But, paraoinBibem, 
we were not able t(» take the males ; thev all escaped, beinc able to oli^ iha 
precipices, imhI defended theinselrea with pieces of rock. But throe iemalet, 
who hit and sc ratched thtwe who led them, were not willing to foUtm. Howerer, 
haring killed them, we flayed them, and etniveyed the akiua to Carthage. For 
wc did not tail any further, as pmviaions began to fail." This encountesr iadi. 
cates, therefore, the aouthemmoat point ou the w est coaal of Africa reached. 1^ 
the Carthaginian navigator. 

To the inquirj' by Bishop Maltbr, how far the newlr-discoverod great of 
AtrwA Ixiro upon the auestion of the authenticity of the PertpUu, IVoicMor 
Owen bad rephed : — “ Tne size and form o( the great ape, now called ‘ Otadlla,* 
would suggest to Hanno and his crew no other idea of its nature than tbatnf a 
kind of human lieing ; but the climbing faculty, the hairy Ixidy, and the a irinning 
of the dead specimens, strongly suggest that they were large anthropoid opes. 
The fact of suth apes having the closest observed reaemblanee to the negro, 
being of human stature and with hairy bodies, still existing on the westcoai^ of 
Afnca, renders it highly probable that such were the creatures which Hanno 
saw captured, and called ‘ Gomllai.' *’ 

The nrief observation made Battell in West Tropical Afirioa, IfiftO, raoorded 
In Purchas's Pilgrimaget, or jKfilaiiont^ the World, 1746, of the nature and 
habits of the Urge huinan-like ape which he calls “ Pongo," more decidedly 
iwfers to the gorilla. Other notices, as by Nierernberg and Boaman. applied by 
BufTon to BattcU's pongo, were deemed valueless by Cuvier, who altog^er >w- 
jaoted the oouclusioni of his great predecessor as to the eziatenoe of any took 
ape. This name of Pongo or B(^go, given in Africa to the eshimpansee or to 
the mandrill, has been applied by Buffon fr> a pretended great species of orang- 
utan, which was nothing more than the ima^ary product of his combination* 
After the publication of the Sigw Animal, the supposed species was, hr the 
high authority of its author, banished from natural nistory ; it has oulyueen 
authentically reintroduced since the intelligent attention of Dr. Bavage to the skull 
whioh he first saw at the Gaboon in 1847, and took Professor Owen's opinion 
upon. 

The above paper was iliuatrniod by life-sise drawinm of the gorilla and <duia» 
paoxee, executed with accuracy ana vigour by Mr. Joseph Wolf ; also by dia- 
grams of the skeletons of the anthropoid apes and man, by Messrs. Scharffand 
Ibrxlebsa.— iltketMsaia, No. 1860. 


EARED SEAL. 

BR.GRAThasre&d to the Zoological Society & paper ** On the Eared 
Beal of the Cape of Good Hope." At the previous meeting be gave 
an account of the eared seal from Behring Straits, showing that it 
WM distinct from the s^ies found in other localities, since which 
he had received from Paris a fine specimen of an adult eared seal 
from tlie Cape of Good Hope, which has been described in the oata- 
logue of the British Museum as Olaria Delalandii. Like the seal 
from Behring Straits, it proves a s^ies of Ardoctphalut, and like 
it, it is quite distinct from any of tne species of that genus in tiie 
British Museum. It is also, like that from Behring Straits, a fur 
seal, that is to say, it has a close coat of red under* fur, at the 
roots of the rigid flattened hair; but this under-fur is much 
shorter and less abundant in the adult specimen now under esca* 
mination. than in that from Behring Straits, or from the Fi^laiid 
Islands. It is about the same size as the seal from the Arctic Oirel«k 
but is much paler in its general colour. 
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THE KIANQ, OR WILD HORSE OP THIBET. 

Through the exerttons of Major W. £. Hay, late of tho Indian 
itenrice, the Zoological Society of London have obtained a tine 
female Kiang, which has been engraved in the illustrated London 
Netci. A cursory examination of the animal is suftlcient to show 
its dintinctneaa from all other known varieties of the horse kind. 
Its larger siae and the deep red colour of the face, and darker 
flanks and back, distinguish it ti'oni its nearest relative, the hcmoine 
of Cutch, as well as the narrowness of tho dorsal stripe, which in 
the homoine is always much broadened towards the tail. Major 
liny obtained the animal when quits young from the ZAng-pdn or 
Chinese Grovemor of Ktldogh, a fort situated beyond the Pftng-Kdng 
Lake ill Little Thibet. 

Major Hay informs us that the kiang mares are highly esteemed 
by the Thibetans, and it is with difficulty that they are persuaded to 
part with them. The half-bred between them and the thorongh- 
bred Chinese horse are valued, as possessing high qualities of en- 
durance, and are on that account much used by Uie Zbakpas, a race 
of hill robbers who inhabit those mountains. 

The fine collection of wild horses now in the Zoological Society’s 
Gardens embraces the zuagga, Burchell's sebra, the hemoine, the 
hemippe, and the kian^, all aiTange»d side by side, bo that their dif- 
ferences and pecoliarities may be readily compared. 

QUALITT OP ELAND MEAT. 

Professor Owen writes to the Times : — I send you the expe- 
rience of a ** committee of taste,” including three brother natural- 
ists, who sat down to test the qualities of a joint of Eland, the first 
of that fine species of antelope which has b^n fattened and killed 
for the table. I may premise that the eland {Antilope Great, 
Pallas) is one of the largest of its genus, equalling an ox in sise, but 
standing higher, a native of Souw Africa. The species was first 
imported into this country by the late Earl of Derby. The pair 
throve and propagated in the park at Knowsley, and at the decease 
of the earl form^ a small herd, which bis loi^hip bequeathed to 
the Zoological Sooie^ of London. They throve equally well, and 
continued regularly to produce young in the gardens at Begent’s 
Park, until their numbers began to exceed the accommodation. 

Among the noblemen and gentlemen who were willing to co-ope- 
rate with the Society in the attempt to acclimatize and diffuse this 
hue and beautiful animal. Viscount Hill has had such success with 
the pair which was intre^uoed into his park at Hawkstone, near 
Shrewsbury, that his lordship determined to make the experiment 
»Dd fatten a young male for the table. The result now commu- 
tiioated was obtain^ from a joint answering to the ** short ribs” of 
beef, with which the writer was liberally fovoured by Lord Hill. 
The meat was of a bright colour and of a close, fine texture, but 
without any fat mixed with the lean. A good quantity of fat was 
^umulat^ round the kidney and upon the inside of the ribs. 
After hanging ten days the joint was s^ply roasted, with a part of 
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the loin-fki or suet, another part of thii being made into a raet- 
pudding. The meat when brought to table and carved presented the 
colour of pork. Committee unanimous as to its texture — the 
finest, closest, most tender, and masticable of any meat. In taste, 
the ftnrt impression was of its sweetness and goodness, witliout any 
strongly marked speciality of flavour; it was compared with reaC 
with capon ; finally, the suggestion that it was {mammalian) meaf; 
with a ioupfm of pheasant flavour, was generally accepted. Com- 
mittee unanimous that a 8ix<year*old eland would most probabdy 
yield a meat equally fine in texture, with a more marked and dis- 
tinctive flavour ; and that the extreme delicacy of flavour might be 
due to the immaturity of the present animal. The portion of fsl 
served with the joint differed from that of deer in not rapidly con- 
densing into tallow, but retaining, like the l)e8t beef fat, its eleor 
melting character ; it was perfection as fat. Suot* pudding ex- 
tremely light and delicate. And, on the whole, the committee rose 
with the oonviction that a new and suyterior kind of animfd food had 
been added to the restricted choice from the mammalian class at 
present available in Europe. 


irXW BIRDS. 

Mu. GorrLD has exhibited and described to the Zoological Society 
two now species of Birds, one belonging to the family Cnculid(gy the 
other to the Coturniew. These birds are very remarkable, as fixnning 
probaldy the smallest species of the groups to which they respeotively 
pertain. For the cuckoo which was killed at Port Essington, on the 
north coast of Australia, Mr. Gould proposed the name of Ckryfh 
coeeffx minntUlus ; and the quail which belongs to the genus Exealfa- 
loria of Bonaparte be characterized as Excalfatoria minima. Mr. 
S. Stephens has read an extract from a letter received by him from 
Mr. A. R. Wallace, dated Batchian, Moluccas, October 2l>, 1858, in 
which Mr. Wallace stated that he had the finest and most wonderful 
bird in the islands — a new bird of Paradise, of a new genus, quite 
unlike anything yet known. Mr. Wallace enclosed a rough sketch 
of the bird. Mr. G. R. Gray having had the above sketch placed 
in his hands for examination and comparison with the other known 
species of Pcaradiaec^ agreed with Mr. Wallace that it is an entirely 
new form, differing from all its congeners, approaching most nearly 
to the king bird of Paradise, but in place of the lengthened caudal 
appendages, it has springing from the lesser coverts of each wing 
two long sluifts, each being webbed with white on each side at 
apex, ^e possession of these peculiar winged standards induced 
Mr. G. B. Gray to propose the subgenerio name of Semtioplera, and 
he further added the provisional specific name of WaUoioei^ in oenl^ 
memoration of the indefatigable energy Mr. Wallace bad hithertc 
shown in the advancement of ornithological knowledge. Mr. G. B» 
Gray laid befbre the meeting a drawing of Tringa peetitralu made kf 
the late Mr. Adams, surgeon of H.M.S. Snterpri^ It exhibits tbs 
bird in the act of having inflated its throat and breast in the manner 
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of the pouter pigeon — a habit in all probabilitj peculiar to the breed- 
;ng Heaton^ aa the drawing was d.'tted J une 1, 28^4. 

Mr. Gould has also exhibited the following : — 

Specimens of a new species of Odontophorus, discovered in Ecua- 
«lor, by Mr. Fraser, and which he named (>. erythrojis; and the de- 
scription of a species of Riipicola, from Ecuador, which he considered 
nea', and for which he proposed the name of R. tanguituoUrUa. 

A new species of Dendrochelklon, or Tree-Swift, discoveretl by 
Mr. Wallace, in Macassar, to which he gave the name of 1). Wal- 
lacti, in honour of its cliKcoverer. 

Mr. Gould next read a pH|>er containing a ** List of Birds from the 
Falkland Islands, with I)escnptif>ns of llie Eggs of some of the 
Species.” Included in the list was a specimen of a gull, which 
Mr. Gould described as new, with some degree of hesitation, under 
the nan>e of Gavia roteigdMer. The hind toes of this the only speci- 
men Mr. Gould had ever seen, were well dcvelopetl, but entirely 
detiittUf i)f naiU. 

Mr. Gould also exhibited a specimen of Critkagra Rrtutlitnsu, a 
native of Brazil, forwarded to him by Mr. Stone, of Brighthampton, 
which was shot in Octolwr last, at Bampton, Oxon, whilst in com- 
pany with a flock of sparrows. Mr. Gould considered it liad most 
likely been in confinement, hut had evidently moulted while free. 

THE LITTLE BUSTARD. 

In October last, a fine specimen of the Little Bustard (Otit tetrax) 
was shot in the neighbourhood of Oxford, by tlie llev. F. Burgess, 
Fellow of St. John’s College, Oxford. This rare straggler is now in 
the hands of Mr. Osman, bird- preserver, of that city, who has pro- 
nounced it to he a young bird of the male species. The last Little 
Bustard on record killed in this county was shot on Denton-common, 
near Oxford, in December, 1833. 

8PARB0WS FOR NIW ZEALAITD. 

It appears that in New Zealand the country, at particular seasons, 
is invaded by armies of caterpillars, which clear off the grain crops 
ss completely as if mowed down by a scythe. With the view of 
counteracting this plague, a novel importation has been made. It is 
thus noticed by the Sotifhem Cross : — ** Mr. Brodie has shipped 800 
Sparrows on boanl the Swordfish carefully selected from the best 
hedgerows in England. The food alone, he informs us, put on board 
for them cost 18/. This sparrow question has been a long-standing 
joke in Auckland ; but the necessity to farmers of smi^ birds to 
keep down the grubs is admitted on all sides. There is no security 
in New Zealand against the invasion of myriads of caterpillars which 
devastate the crops. Mr. Brodie has already acclimatized the 
pheasant, which is abundant in the north. The descent from the 
pheasant to sparrows is somewhat of an anti-climax ; but should the 
wter multiply the greatest benefit will have been conferred on the 
Country.** — Awsiratian Mail. 
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NKW PRIASANTS. 

Me. Gould him road to the British ABsocUtion a papef Uio 
Varititios aud Sjiociea of New Pboasantji recently introduced into 
England/* After a nketch of the distribution of the family of Galli* 
naoeoua birdd, the author gave an account of the npccies of PLaaianua 
(Pheasant), which had ).>een introduced into England. All the specie* 
are from Asia. The oldost EngliHli species is the P. Colchicm, which 
is from Asia Minor. The next is P. tovquatwL, from Shanghai, 
which was introduced about one hundred years ago, and has recently 
been reintroduced. Sj>ecimens of this kind reared in Bedfordshiro 
were exhibitud. Tho crosses between these two birds produce re- 
markably fine and strong birds. Tho other true sj>ecieg are P. Mq%' 
golicu,» from Mongolia, P. Lannmenigii from Jaf>an, P. Jteevetii from 
China, and P. verncolor from Japan. P. Peeve.iii is remarkable for 
a tail six foot in length ; whilst the last species has been successfully 
introduced into England, and bred freely with P. Colchicus^ and the 
crosses between that bird and P. torqucUut ; and the result has been 
greatly to improve the strength and weight of the birds.* 

THE HERllINO, 

Mr. J. M. Mitchell, in a paper communicated to the Royid 
Society <if Edinburgh by Dr. Allman, before entering on the details 
of the natural history of the Herring, points out the great value 
of the herring- hshery to the maritime nations of Europe ; and 
quotes various scion tiho authorities to show, that the herring k 
superior in economical importance to every other fish. Thus Cuvier, 
in his work on fishes, edited by Professor Valenciennes, say8,-~ 
** Les grands politiques, les plus babiles eoouomistes out vu darn la 
poche uu hareng la plus im^rtanie des expeditions maritimes.’* 

Such views have led the British, Dutch, Swedish, and Norwegian 
governments to inquire at present into the natural history, ana to 
legislate regarding the fishery of the herring. The author has 
described the principal steps taken by these nations, and has given 
important statistical details of the British herring fishery, showing 
that fish, to the value of upwards of a million sterling, are annually 
taken on our coasts. 

The high value of the fishery, not only in promoting the welfare 
of a large portion of our population, but in producing a strongs 
hardy, and industrious race of fishermen, most valuable to such a 
maritiine nation as Britain, is next referred to. 

The author then points out various errors regarding the herring 
which have been committed in works of high authority, such as 
Cuvier's work on fishes, already referred to, McCulloch's iJ^tumarg 
^ Oommtrce, and the last edition of the Bneydopafdia Britanniea, 
He conceives that he has solved the doubtful questions regarding 

* The reader will, w« dare saj, thank os for directing hia attention to sa 
admirable paper entitled **The New Pheasants,'* in No. 801 of the Satmrdag 
which details the aoclimaUtion of these valnable birds from Jwpsm 
China, and India, — in a contribution to aool(^oal science, at onoe somikd aso 
attractive. 
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the natunxi history of the herring, — an object of tho greatest import* 
ance when we consider the high economic^ value of the fishery. He 
also points out several new and important facts regarding tho appear* 
aneo of the fish on our coasts. Among others, that the herring 
swnrns nearest the surface in dark and wild weatlier ; and nearer 
the botbim when the weather is bright and cold. 

lie next enters on the details of the natural history of the herring, 
dcscrihing its characteristics and its distinctive difference from other 
fishes of its class. The important question of its food is elaborately 
examined ; and it is shown, as stat^ to tho author by Agassis, that 
the herring does not confine itself to one species of food, namely, 
that the fyod usually consists of minute Crustacea ; but during the 
spawning season it foods on sand-eels, the fry of various fishes, and 
even its own spawn. 

Tlve author has ascertained a new and important fact from personal 
observation, regarding the cohesion of the spawm, and the power of 
adhering strongly to substances on which it may l>e placed, which 
only takes place on the fecundation of the roe by the milt. 

Many writers reiterate the opinion, that the herring is a native 
of the distant northern seas. This the author shows tc» be an error, 
proving that the fish is a permanent inliabitant of our coasts. 

He, for the first time, gives a complete description of the visits of 
the herring, or its geographical and chronological distribution over 
the surface of the globe, so far as is known ; and his work is the first 
and only one which exliausts tlie difficult questions which have 
hidierto arisen regarding the most valuable and importmit fish which 
the bounty of Providence sends to supply food for the human race. 
— Edinburgh New PkUowophical Journal^ No. 19. 


SALMON FOB A08TBALIA. 

Ths Royal Society of Tasmania has unaniinouBly agreed to give 
liOW. to any person who will introduce five pairs of live fall-grown 
salmon into that colony. They are also prepared to give at the rate 
of two pounds per pair for salmon sroolts and one pound per pair for 
salmon fry. Beyond this, the government of Tasmania is prepared 
to expend several hundreds of pounds in forming ponds and channels 
for the reception of the noble fish. There are unouestionabiy great 
difficulties to be overcome before this particular descriptkm of fish 
will be familiar to the epicures of Hobart Town. Salmon, although 
one of the most migratory fishee, does not seem up to the present 
time ever to have crossed the line. It is known to almost every part 
of Europe and North America, and traverses the longest rivers in 
to find a suitable breeding- plaee. It passes down the Elbe to 
I'vaeh Bohemia, down the Rhine to get to Switzerland, and reaches 
the Cordilleras by the Amazon, and various inland parts of Canada 
the United States by the St Lawrence and other large rivers, 
^ere was a time when the royal fish visited the neigbboniikood of 
'^dsor by the Thames ; forty years have passed, it is said, sino^ 
^ last salmon that ventured up our river was captured. It was 
discovered by some fishermen, who after great perseverance succeeded 
P 2 
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in taking it ; and the laat aalmon from the Thames formed ** a dainty 
dish to set before the king/’ who gave the lucky netters a guinea a 
pound, or twenty guineas for their prize. The refuse of gas-works 
and the oflK^nsive outpourings of sewers and other abominations of 
manufacturing establishments, have driven the salmon from the 
IS . — AvMralian and New Zealand Gazette. 

FIBH-RAIN.” 

At the late meeting of the British Association, the Rev. W. 8. 
Symonds gave an account of the Fish- Rain at Aberdare, in Glamor- 
ganshire. The evulenc^ of the fall of fish on this occasion was very 
conclusive. A specimen of the fi.sh was exhibited, and was found to 
bo the common stickleback. A discussion ensued, in which various 
oases were related of the transference of living objects by the agency 
of the whirlpools produced by storms. 


TUK ELECTRICAL EEL. 

Dr. G. Wilbon has read to the British Association, a paper 
“ On the Kmploymeiit of the Electrical Eel (Gymnotus electricus) 
by the Natives of Surinam.” After alluding to the paper he had 
read at the last meeting of the Association on the electrical Melap- 
terorus from Old Calabar, tlie author gave an account of the employ- 
ment of the Gymnotus, in Surinam, as a medicinal agent. He had 
obtained his information from a gentleman who had expr^ed his 
willingness to forward to England living specimens of this electrical 
fish for experiment. 

Mr. A. Murray remarked on the difficulty of bringing over these 
fiah alive, and mentioned several instances in which they had died 
on the voyage, especially when they arrived in the Channel. Hiis 
discussion resulted in the formation of a Committee of the Section to 
draw up directions, in order to guide those who were engaged in 
transporting these fish from their native haunts to Great Britain. 


AORD AOTIRIA. 

Dr. M*Bain has communicated to the British AsMoiation a 
** Notice of the Duration of Life in the Actinia meeembryanihemuvn, 
when kept in confinement. ’’ The author exhibited a specimen of the 
A. m^embryanthemuni which had been in the possession of Sir J. 
Dalyell and Dr. Fleming for thirty-one years. The exhibition of 
this now celebrated Actinia produced great interest in the SeotiozL 


KEW LUGXMABIADA. 

PB 0 FK 880 R Alui AN has described to the British Association a 
new genus of Lucemariadse. This creature is a kind of fixed Medosai 
having a structure resembling many of the common forms of floating 
Jelly Fishes, but is fixed to rocks by means of a pedicle or stalk. It 
iuM been found on the more northern shores of Scotland, and Pro^ 
.fesMr Allman proposed for it the name of Carduella ScoHcae. Mr* 
Peach has found this oreature under stones in Caithness. He ^tatsi^ 
as a curious fact, that many creatures which he has observed in tbs 
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deop soa off the oomU of Corawall are littoral on the shores of 
SootUnd. 


NtmiBBilNCRIATE MOLLUSKS. 

Mr. J. Williams writes to the AtA^iuwum, No. 1S46; — 
month or two ago I obtained a specimen of /P. papillosa, about 
two inches long ; it was then salmon-coloured, freckled as usual. 
After being for some weeks in my tank, the animal fastened like a 
leech upon a common scarlet Actinia mesemdryantAfmum, attached to 
whom it remained for three days. At the expiration of that time 
tlie Actinia was shrivelled up and dead, and the Eolis had become of 
a deep crimson colour, papUice and all. During the three weeks 
which have elapsed since this happened, the animal has been gra- 
dually refining his former colour, and is now once more dingily 
salmon-coloured. Every fra^eni of effete matter which has during 
this period been dischargeil from it has the colour and appearance 
of an unchanged fragment of the crimson Actinia. I do not find this 
peculiarity of changing colour mentioned in Alder and Hancock, or 
m any other work with which I am acquainted.” 

UARIKB AQUARIA. 

Mr. W. Alforo Lloyd has communicated to the A thenamm a 
few of the results of his professional experience in the construction 
and management of the Marino Aquarium, which, he maintains, ia 
unworthily represented in every establishment, whether in the handa 
of private persons, or belonging to Societies, or under the auspices 
of Government. Even the tank -house of the Zoological Society of 
London, in K^ent’s Park, is no exception to this statement, for the 
arrangements there adopted are now, confessedly, very ill designed 
for the purposes in view. It was built under the superintendence 
of the late Mr. D. W. Mitchell, at a time when very little was 
known about the subject ; and no precedent existed for anjrthing o£ 
the kind. Certain plants were known to give off a supply of oxygen 
while under the stimulus of light, and this oxygen was known to be 
paired by the animals associated with the plants ; and thus it was 
imagined that if a collection of any living vegetables and creatures 
were placed tc^ther in any vessel, they would at once, and with 
•cRTcely any trouble, be rendered mutually self-supporting. It was 
soon found out, however, that this crude theory required to be modi- 
fied to so great an extent, and that it demanded to be associated 
with so many other conditions, that the conservaiorj-like building 
Dow standing in the Gardens was discovered to be, in the first sum- 
mer of its existence, an arrangement so utterly wrong, that the modi- 
fications it demand^ would amount to someihing like an entire re- 
^nstruotion. This was because of the acceptance, exclusively, and 
in great a latitude, of the old formula of plenty of light ; for- 
^tting, however, how small is the amount of Ulumination obtained 
fiy plants and animals in the sea, and quite overlooking the fact that, 
<mt of the sea, and upon land, a great amount of light is usually ao- 
cempanied by mnoh Aeol, while, in the ocean, the temperature around 
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Brit«^ does Bot rarf, at anj Maaon, much from 60* Fabr. Ib tiba 
fiah'houM of the Zoologfieal SociotT, however, the range is, or bu^ 
be, from about 30** to upwards of 90*. On the Idth of July last, at 
four o'clock in the afternoon, the thermometer in the hotue stood at 
9B*, and in the tonAs, with a free bulb immersed in the water, H was 
82*. Nothing in the shape of animal life, planned by nature for an 
eouable and moderate temperature, can long resist the destruotiTe 
•mots of such a heat as ikai^ or, if some of the hardier kinds 4d 
manage to exist in it, their health is surely deteriorated. Then, tim 
result to the vegetation is equally disastrous. Natural water, and 
especially sea-water, is so full of germs of plant life, that, when suoli 
water is exposed to light, the minute locomotive plants of the humblsr 
kinds, or the spores of the higher plants, are rapidly called intu 
visible existence, and if the exposure to light and heat be long con* 
tinued, the water becomes so full of these atoms as to assume adenss 
and opaque greenish-brown colour, rendering all within the aqoarimn 
invirible, or nearly so. A few summers ago, the excessive amonat 
of light was in some measure subdued by a covering of tarpaulin^ 
though the heat continues, as before shown, nearly as great at ever. 

But another radical defect then became apparent — namely, the 
too great height and too narrow breailth of Uie tanks themselves, 
the result of this being that the suriaoe of water presented to the 
oxygen of the atmoe^ere was disadvantageously little — so little, 
InoMd, that it may be fairly oahmlated that not more than 30 per 
cent, of the bulk of fluid employed is rendered available for the 
animals kept in it, and the means do not exist of re-supplying 
oxygen as fiuit as it is consumed. It seems to be not remembered 
that the oxygen derived from growing plants is serviceable as an 
auxiliary only to the oxygen obtained directly from the surroundiDg 
air, and that tiie attainment of Uiis last- mentioned condition must 
depend mainly upon the form and proportions of the tanks adc^ited, 
and should therefore be a primary, and not, as at present, a secon- 
dary oensidersjtioii, and the oonsequenees of the neglect of this law 
are, that only a certain limited number of slow- breathing animaiB 
can be permanently maintained, and that a vain attempt is oonstaati^ 
being made to keep other and more numerous and more hktlify- 
organised creatures by a wedtly change of sea- water (in most ^ the 
lal^^ tanks), throwing away the old water and mpplying a new lot. 
Now, this is a piece of tremendous extravagance; and it h eoc uPM 
•imply a matter of fibres to show how the hundreds of pomidt thus 
ilMUii idly and fruituMwly by the Society in the last seven yews 
night have been expended in building another and a bettor aouarieii 
house. Sea- water never becomes deteriorated in any way by airy 
amount of using or keepng or filtering ; so far from that, indei^ it 
improves by age, and therefore, had it been thought of, the oouplo 
or three thoneand ^llons or so, purchased for the Oardens in 1S53, 
•sight have been in use up to this hour, without diminntkn cf 
Fidmna or alteralton of any of its qualities for aquarian purpeoee. ^ 
oonrse, no one it to be blamed for all this, nor yet for the oatse* 
speo^g paucity of specimens inoidentsl to the lyiteni, bsesuse 
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oM pointed out the evil till the mitehief wm done ; now that 
the thing ie bo i4>parent» itepa should be taken to remedy it 


incw ouLBsmoATioH or bsptilis. 

Prof essob Owbv has read to the British Association a paper 
* * On the Orders of Fossil and Becent Reptiles, and their DistriW 
lion in Time.” In this communication, the author has developed 
his new stand point in Natural History. The sub-olass of reptilsa, 
which was formerly divided into four orders, the Professor now 
proposes to divide into thirteen. This revision has resulted firom 
the study of the fossil forms which have been found in such abun> 
dance in the saeondary sUista of the earth's surface. At the head 
of the reptile orders he places an extinct form — Archegosaurus — 
and in the lowest order the Batrachian reptiles (the toads and 
frogs). He still retains these amongst the reptiles, on account of 
the difficulty of distinguishing between them and the Chelonia, or 
tortoises and turtles. At the same time the Professor aoknow> 
ledges his inability to distinguish between the Batraohia and the 
next group of animals, the fishes. The whole paper will be read 
with deep interest by the xoolog^st ; and it cannot fail to add to 
the great reputation of the author as a systematist and comparative 
anatomist.” — AiAewgHm. (See No. 1666 for the entire paper.) 

The following is the summary of the defined orders : — 


Prtoisoe—VBinBBXTA. O f aw - HawATocsTa. 5e6.CZaw*— KsmuJu 


Onisrs. 


L Oanooephala. 

II. Lebrriiitbodoatia. 
III. lohtnjopterygia. 
rV. Bsuroptery^a. 

V. Anomodontia. 

VI. Pterosauria. 

TU. Tbecodontia. 


VIII. IHooeaaria. 
IX. Crooodilia. 

X. Lacertilia. 

XI. Ophidia. 
XII. Chelonia 

XIII. Batxechia. 


Professor Huxley thought this communication a most important 
contribution to science. He quite agreed with Professor Owen in 
placing together the amphibia and fisl^, as no real distinction oould 
be drawn between them. It was, however, difiEerent with the true 
reptiles and amphibia, although Professor Owen was not disposed to 
attach importance to these distinctions. The amphibia possessed 
no allantois and had gills, points of structure which separated them 
•trongly from the true reptiles. Amongst extinct uiimals none 
pi^sent^ any transitional forms. Professor Owen defended his 
position on the ^;round, that such an interpreti^on could be 
given to the aUantoIsem the one side and the gtUs on the other 
as to render the distmctions less obvious than at first sight ap- 
peared. 


THB SALAMABDBB. 

/pat memigene at the Jardin des Plantes hse been enricbed by 
m reception of a fine specimen of the Salanumdra Mmma, or 
»fge Salamander of Japan. This reptile has been sent by M. de 
» French Consnl-Geiieral in the Duidi East India Ookmimi, 
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M a present from M. Posnpe van Meedervoot, physician to the 
Dutch Goveromont at Japan. Up to the present time there have 
been only two living specimens in Europe, one at Leyden and the 
other at Amsterdam. The saUioaoder, which has only been known 
to Europeans since the tour of discovery made in Japan by ET. de 
Siebold, livee in the mountain valleys of the Isle of Kiphon, hetwreen 
the $4th and 36th degrees north latitude. It resides in the rivulets 
and lakes formed by the rains, at a height of from 4000 to £000 
feet above the level of Uie sea. This reptile arrived in Paris £roiu 
Batavia, after a voyage of two mouths, and, although it suffisred a 
little during the passa^ it appears now in excellent Itealth. It 
is about 27i inches in length, and when full grown will be aUrai 
8 feet. 


AKTXDOTE FOB BNABE BITES. 

Is the Examiner, of the 14th of May last, is an 

account of a public trial of the value of an antidote for snake bites, 
said to be known to a Mr. Underwood. The experiments were 
made in the rooms of Messrs. Easoy and Co., auctioneers, CoUiiis> 
street, in the presence of about 500 sp^tators. The snakes em- 
ployed by Mr. Underwood were a wh^-snake, about 15 inohse 
long, and two diamond snakes, one about 20 inches, the other 84 
feet in length. The laiver of the diamond snakes Mr. Underwood 
provoked till it bit himself on the lower part of the fore-hnger. A 
rabbit was bitten several times by the whip-snake, but neither the 
rabbit nor Mr. Underwood appeared to be in any way inoon- 
venienced by the bites. The experiments were declared, however, 
not to have been satisfactory, and the secret of the antidote was 
not revealed. 

In another page of the same journal is inserted the following ex- 
tract from the Mohart Town McTrcury : — 

** According to the Oomwall * the secret so long confined to Che 

heart of Underwood/ in reference to bis antidote to the bite of snakes, has at 
len^b been disoorer^, and the common male tern^potyfodinm JUix tnos^is 
stated to fhmisb the remedy. This very common plant has been long known 
as a specific in the cure of worms, especially the tapeworms->-tbe powdered root 
being generallr used for this purpose ; but from oircumstanoes which hara traa* 
apired it would appear that Underwo^ uses a decoction, or broth, of the ieavfS 
near the root as being stroojnir, perhaps, than those near the ^pex of the plant, 
We believe in the efficacy of this remedy, which may be easily tested by expert- 
ments on animals, and its power might perhaps be angmented if used in tbsThns 
of a tincture — that is, with an ounce of the leaves steeped for a fortnight in a 
pint of rum, or braudr, in which state it could be kept fur any length of tiina, if 
wall corked, without deterioration by fermentation or otherwise. The fern K 
oomttion in all p^s of the island, and may be gathered at any time, so thiA aik 
aiUidote so aarvioeable may be in the hands of every one." 


JAPANESE WAX. 

l^OFSSSOB W. B. Boosbs states that the Japanese Wax, tboui^ 
M white as bleached bees-wax, at ordinary temperatures, is more 
brittle, lees ductile^ and brealm with a smoother and more oon* 
ohoidal fracture ; iU specific gravity is slightly less, and its memfig* 
p<^t abeut 127*. Like beee-wax, it is separable into tlu^ 
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bo(iie«y whose proportione hi rotUH] nnmberf »re, in 100 parti — ioln- 
bte in oold alcohol (60** F.), 12 parti ; in hot, 55 parti ; and inio* 
loUle in alcohol, 83 parte. Bcee-wax similarly treated yiddn reapeo* 
tirely 4 or 5, 22, and 73 or 74 parte of the mgrediente, which are 
called oerolein, oerotie acid, and myrioine ; the first two fatty acids, 
and the last a neutral fat compounded of palmitic acid and a fatty 
baee. The three Qorres[>ondtng sabatances obtained from the vege- 
table wax differ from the above in their physioai properties, and 
may on examination be found to consist wholly or in part of distinct 
and perhaps new fatty bodies. In regani to its eoonomioal appHca- 
tions, it may be added that the great readiness with which it is 
saponified, and the clear and strong light which it yields when 
bunie<l in the form of candles, give promise that it may ere long 
>)ecomo an article of considerable commercial importance. — Pro- 
cecdings of the Botion Society of Natural Hieiory. 


BABB INBBOTS. 

Mb. F. Bond has exhibited to the Entomological Society a re- 
markable monstrosity of the Death’s Head Moth, in which the wings 
of the rig^t side were difiTormed, and the veins considerably dis- 
placed ; also a specimen of MytfUmna turea^ set upside down, in 
order to display the remarkable structure of the logs of the male. 
Mr. S. Stevens exhibited a variety of rare coleoptera and lepidoptera, 
recently reoeived from Mr. Foxcroft, who had collected them at 
Sierra Leone ; likewise a number of minute and very interesting 
coleoptera, captured by Mr. Wallace, in Celebes, including numerous 
species of stithy lin idee, which Mr. Wallace stat^ were as abundant 
in Celebes as in England. Mr. Wallace exhibited various rare le- 
I’idoplera, recently te^en himself, including the new Laphygma 
exigua, which flies to the light at night, and runs about rapidly in 
the same manner as Micra oetrina, Catephia alehymieta^ a species 
new to the British fliuna, taken in the Isle of White, in September ; 
Awntialuchiaea, three species of Nola^ together with N, centonalii, 
new to En^nd, taken in the Isle of Wight in the first week <k 
July. Mr. F. Smith exhibited some carious galls, found on the 
leaves of beech, which Mr. F. Walker bad identified with some 
»«ccntly found by Dr. Ezra Downes, at Fontainebleau, and which 
had not previously been known as British ; also specimens of the 
works of Ponerw contracta, a very rare British ant, which he had 
found running about very actively in a bakehouse. Mr. Westwood 
exhibited a specimen of the large Indian Solfuga, a very ravenous 
species of spider, communicated by Mr. Albi^ Waghom, who 
that it had devoured seven wasps in one night ; he also 
exhibited a minute lepidopterous larva, which had done much 
injury in the library of a friend, by gnawing the leather binding of 
ihe books. 


BEB-KSXPOrO. 

TxoBTifBTBp has described to the Entomological Society, m 
fXBctioal i^pUoatkm of Shiran’s discovery of the power posssiised 
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by Bee« of nuting k qaetn firom neuter or xrorker gmbt ; by menus 
of whi^ tbe oontanU of old hives oan be taken without deetroying 
the bees or sacrificing any brood. The plan oonidits in drivii^f out 
the queen and about half tbe bees in the spring, and establimag 
them a« a now swarm, when the bees remaining in the old hire have 
to ndse a new queen from a worker grub ; from the time required to 
aooanipliBh this it .follows that no tggt can be laid for about ikroi 
%euk» ; by this time all tbe worker- producing eggs laid 1^ the bid 
queen will have been hatched out, and the cells filled wim honeyi 
when the whole of the bees nro to be driven out, and the honey 
(which by these means will be found perfectly free from broeti^ 
retained for use. The plan had been very eucoessfully worked at 
the bee-house of the A piarian Society, and specimens of the reeults 
were submitted to the meeting. 

Mr. Tegetmeyer has also detailed some observations he had latdy 
made, proving that bees resort to a chalybeate spring in preference 
to those which are not impregnated with iron. 

APIARIAX BOOnCTT. 

This newly- formed Society has established an experimental Apiaryv 
under the oare of the secretary, at Muswell-hill, to which the puUio 
are admitted by members’ orders. Numerous donations of books 
have been received for the library, and it is the intention of the 
committee to institute lectures on improved methods of bee-kectnag, 
and also to ofiPer prizes to cottagers for tbe best examples of bee- 
management. Mr. Tegetme^^er has described an entirely novel 
meth^ of bee-keeping adopted in America, which the Soo^y ars 
about to test at their apiary. 

THK LAKT1R»-FLT OF HONDUBAB. 

Mr. Jambs Barks having exhibited, some time since, a speoimsa 
of the Lantem-fiy, {Fulgora laUmaria) of Honduras, doubts were 
oast on Madame Merian’s statements as to its being really hnainous 
at times or not, and Mr. Banks was requested to get farther informal 
tion if possible on the subject He hu received letters from eom- 
spondents in Belize, and they bear testimony to the truth oi the 
statement that this fly really omits a light Mr. Alexander Hendes* 
son, B^ize, says : — “ The fly certainly possesses li^t, and therelbtu 
emits it. The light is evidently under its oontn^ for it incresMB 
and diminishes it at pleasure, the wings are closed, there ars 

three luminous spots, one on each side of the head part, giving out 
a beautiflil sulphur-coloured light, in rays that spread over the roesm 
Tbe third, luminous spot is seen v^en the fly is on its hack, half-wa^ 
down the abdominal paH of the insect. V^en quiescent, the kuiiv* 
nation is least ; in daylight the u{q)er spots are nearly white, emitting 
no light whatever (its lively time is at twilight). Iramediatdy on 
being Rotated, or moving about, the) spots become sulphur- oolmin^ 
and radiate forth streams of lights clearly seen although tbe sun be 
shining into the room, as it now does at the moment 1 write, with 
the oreature in the glass tumbler before me.** 
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Me. H. T. Stahitoe )im read to the Britiah AMooiii^on a paper 
** On the DiatributUm of Britiah Botterfliee.'’ 

Among the ixieeottribea, the ** Scale* wing*,'* or order Lepidoptera, 
haa alwaya attracted a coiui|lerab)e amount of attention. The 
variety and beauty of the bottWfly tribe ia a matter of notoriety. 
The order Lepidoptera includea two great diviaiona, butterfliea and 
motha — the former ^op aU fly by day, whereas moat of the moths 
are nootamal in their habits. It has been calculated that there are 
not leas than 60, 000 different species Lepidoptera on the globe. 
More than SOOO species of buttorflios are already known, and it has 
been computed that the motha are sixteen times as numerous. In 
this country the proportion of moths is mudi greater, being nearly 
30 to 1, but then we are remarkable throughout Europe for our 
poverty in butterflies. As already observed, in the whole world 
3000 species of butterflies are already known, of these only ooe- 
tonUi occur in Europe, the tropical parts of Asia and America being 
by far the most numerously populated with this beautiful tribe of 
insects. In central Europe or Germany, 186 species of butterflies 
have been observed, the remaining 120 European species being 
peculiar to Spain, Italy, Greece, Kussia, or Lapland. Of the 
German species 94 occur in Bel^um, but only 65 in England, 
though wo possess one species, Er^ia Cauiop<^ which does not 
ooeur in Belgium. Ail the British butterflies occur in England, but 
little more than half (only 88) are found in Scotland, and scarcely 
more in Ireland. Twenty- five species may be considered as gene- 
rally distributed and common ; bat it should not be understood that 
these are everywhere to be met with, but simply that their geogra- 

C d range is not limited, and that where they find suitable 
ities we may expect to meet with them from 'Norfolk to Kil- 
lamey, and from the Isle of Wight to Caithness — some frequent 
gardens, some meadows, some heaths, some woods, and some h^ge- 
rows and lanes. Twenty-five other species, which all oocur in the 
south-east of England, thin out as we advance northwards and 
westwards — only five of them ooenrring in Scotland, only fourteen in 
Ireland. Three species, two of which are common in the mountainons 
parts of Scotland, do not oocur at all in the south of England, 
ooven species are local to partionlar limited districts in the mid« 
lend counties or the south of England. Three species of rare oocur- 
renoe in this country must be looked upon as stragglers from the 
Continent ; one of them, Vantua AniiopOf has ooourred in the 
south-west of Scotland and at Dunbar. Two other species, which 
formerly occurred in restricted English localities, now appear to be 
extinct there. — Atkenawm JUport, 

Ahbbiw Mubbat has exhibited to the Royal PhysiaU 
a fine series of Eyeless Beetles from the caves of Caroiola 
and Hungary. Of the 26 different species shown two were new 
genera — Phximon and DruMoUa^ which are of special interest, as 



336 


TS^B-BOOX OF FACTS. 


filling up A bUuk between the two genera Leptoderue and Adelo^ 
and moving that the former of these genera trolj belonged to tbe 
family of tbe Cboleoidas, instead of being aided to tbe genus 
MastSgae, as was supposed by Lacordaire and other autbonu 

OBBOirOMSTaT OF Lin. 

Ms. PaokTi has read to the Royal Institution a disoourss^ 

the desi^ of which was to illustrate the law that the processes d 
oiganic life are regulated with a regard to time as exact as that which 
is observed by them in respect of size and weight and quantity of 
material employed in them ; and to show that such an obeervanoe of 
time is characteristio of life, depending essentially on properties in- 
herent in tiie living bodiee themselvesy and noton conditions external 
to them. 

Having adduced a great number of examples, Mr. Paget oon- 
oludes • 

WhstSTsr sridenoe Uiess s&d the like fsots might SQPjdj. thst, in eouatotkm 
with the Noasonii, tbe time-rateii of tho organic processes in the lower orgsnissM 
are essentialW dependent on the inherent properties of each organism, similar 
eTldenoe mignt be addoeed for the caae of the mgher, and espt oially the warm- 
Uooded animals. In these the varieties of seasons hate lets tnflDenoe hi raodifr* 
ing the rate, as well as all the other measures, of Ufe ; and the less infiuenoe, ta# 
higher the SMcies, or the degree of development of the mdividual. Moreover, 
there are in birds tome instances in which organic procetses have a tenden^to 
observe certain times of the year even when the seaaons are changed, luiia 
among those brought from Australia to this country, some of the parakeets hmA 
here in December j tbe Mack swan sometimes breeds in ^November as well m ia 
May ; the Kew liolland Cereo}>sis.goose has bred at the Zoological Gara^ 
♦very February for five or six years .• Among migratory birds, aLm, it has been 
observed that when they are kept in confinement, and removed from all tho 
circumstances that might be supposed to induce or necessitate their joumoya^ 
they yet become resUm at the return of the season for their migration. 

In these and the like ihots there appear indications of a obronometry in tho 
organic processes of warm-blooded animals, which corresponds whh that of tho 
seasons, but is essentially indt^ndeni. And, if it be so, these might form a 
gronp of facta, iu addition to those of the diurnal variations of the orgaaio pro* 
CMses, iu which vital changes are set to the same rules of time as changes of the 
■orfhoe of the earth, yet have their own proper laws ; aad ooneenung whieh tl 
mu^t be said, that the cycles of life, and of the earth do, indeed, ooirsspOB^ 
but only as oonoentrio otroles do. which ars drawn round one centre, but are abl 
connected, except in deaign and mutuid fitness. 

But, however this might be, all tbe instances of time-regulatiim cited in tbo 
diseonrse (all being examples of large groups of fisets), would seem suffteieirt to 
prove, that the observance of time in organm prooeaaes ia as exact and as unh^ 
sal as that of mnr other measure ; that each species has a certain time-rate rof 
tbe processes of its life, variable, but not determined, by external oonditioni { 
aad that the several phenomena ooinmonlT studied as the pnriodMnties of 
mrganio life, are only prominent instanoee of the law which it was Uie ot^aal of 
the disoourae to illustrate. 

* Mr. Solater, to whom the speaker was indebted for this fact, supplied also 
dates which tend to prove that the Austrriian parakeets in this country breed 
less often in IDeesmlmr than in the months from May to September, inebwlve ; 
but even a minority of instances of the observance of times, and a gennnil ten- 
dency tovmrda it, when the force of such external conditions as those Of fiio 
•eaaona is strong against it, is good evidence that inhsrent propniim ikn the 
mainsprings detevmmmg the rates of Bfe. 
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BOTANY. 

OBOWTR or PLANTS. 

Dr. LANKXSTXRhAs Uid before the section of Zoology sod BoUnj 
of the British Association a Report from Professor Buckman, ‘*On 
tho Growth of Plants.** The Report stated that the author wss 
continuing his experiments on the inflnence of cultivation in altering 
the imecific characters of plants. Several instances were given in 
which the character of a plant was so much changed bj culture as to 
lead to the supposition that certain forms which had hitherto been 
regarded as distinct species were only varieties. 

RBSPIRATIOK OP PLANT*. 

M. Traubb has arrived at the following conclusions on tiie 
subject; — 

1. Plants absorb ox 3 rgen, not only during germination, but 
during all the periods of their growth, and even in sunli^t. — 
{Sau$8ure). 

2. The absorption of oxygen is absolutely necessary for their de- 
velopment. If they are deprived of this gas, they cease to grow, 
and soon die. 

3. The oxygen which plants absorb in darkness is always converted 
into carbonic acid. This phenomena also takes place during the 
day ; but tlie presence of the acid is then detect^ with difficulty, 
owbg to its decomposition by the green parts of plants. 

4. Plants, besides this power of decomposing carbonic acid by 
means of their green parts, possess a respiration like that of 
animals. This respiration consists in the absorption of oxygon and 
the giving out of carbonic acid. It is necessary for the vital activity 
of their organism. 

5. Hants do not possess special organs of respiration. 

6. The most important product of plant-respiration is cellulose, 
which arises from the oxidation of a hydrated carburet, dextrine, 
glucose, Ac, 

7. The principal functions of respiration in plants is the mginisa- 

tioii and elaboration of the nourishing sap-— an elaboration which 
depends on the presence of cellulose, formation of oeUulose is 

completriy independent of solar light. Plants, like animals, are 
devrioped alto in darkness. 

8. vertical direction seen in the devetoment of the young 

plants has also no connexion with sonJigbi. — Tran§, Aoad, Scimce, 
Berlin, 


TAaOCLiiR BUNDLES OF FINNS. 

It is generally stated that the vessels found in these Bundles are 
*<!riarifona and pitted vessels. Thki may be true in regard to the 
^UI*grown stem of Tree Ferns, but it is not so in regard to the 
P^^es and the ribs of the young fronds of other fibres. M. Paul 
says, that if a vertical seotioo is made of the young circinate 
hend of Polypodium, AcUantum, Pteris, Aspleninm, and Dicksonia, 
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there will be seen aU kinds of Teasels, and among them tme unroll- 
able spirala llie extremity of the p^ole may broken in such a 
way as to have a fragment supported by means of spiral threads, 
just as happens in the young stem of the vine or the elder. In 
Polypodiam vulgare and Lastrea Filixmas^ these spiral vessels or 
tracbem appear the only ones found at the summit of the frond during 
its early ^wth. Soon, however, their absolute and relative number 
diminishes, and annulated, reticulated, and scalariform vessels appear. 
In the early period of the development, the scalariform vessels are 
very rare. Their number augments as the tissues become more demw. 
In the old and fully developed fern-stems, scalariform vessels are 
almost the only ones found. Even in thorn, however, we meet with 
raixetl vessels of a spiral and annular kind . — Proceedingi of PhUUh 
mtUhic Society of Parity J uly, 1869. 


VEOETATIVB AXIS OF FiaKS. 

Hr. OoiLVii has read to the British Association a paper embracing 
two prinoirtal points — the general form of tlie Rhizome of Ferns and 
its intcsnai structure. The stems of our British species, at least, 
may be iwduoed to three forms — the creeping Rhizome and the 
Caudax, branched or simple. We have examples of the first in our 
Brakens and Polypodes, and of the others in the tufted stem of 
Bleohnum and Osonunda, the lady-fern and its congeners, and the 
parsley-fern, and in the massive imbricated root-stock of the male 
fern and some other species of Aspidmm. The last form presenta 
many points of similarity to the tree-fern, though its small devdop- 
ment and horizontal line of growth prevent its forming any eon- 
iqpiouoas trunk above tbe suiraoe of the ground. The resemblance 
biwoniM more apparent when the persistent bases of the decayed 
fronds are out and only the central axis left, marked by spiral 
rows of oioatrices like the soars marking the stem of tbe tree-fern. 
The chief peouliiuity of the internal structure is the reduction of the 
fibro-vasoular system to a netted cylinder, imbedded in the general 
cellular tissue of the stem, and giving off fasciculi both to the 
petrfdes and the rootlets, lliis mrangement is very regular in all 
tbe species, hut there is great diversity in the course of the dark- 
ooloured or woody tissue. Roferenoe was made to the independent 
origin of the rootlets, and to the general relations of this form of 
stem to those of the higher plants. The paper was illustrated by 
diagrams, and by pr^Muations and dissections of our indigenous 
ferns, with some ooroparative specimens of the arboresoent sp^es. 


GROWTH or THE DRAGON-TREE. 

PBonEBSOB PiABSi Bmtth has oommunioated to the Botanical 
Society of Sdinhuigh, a paper ** On the Manner of Growth of Draeena 
Hraeo in Hs natural habitat, as illustrating some disputed points in 
vegetable physiology. " After alluding to t!m vertical theory of growth 
in plants, as raaintaiiied by Petit-Thouars and Gaudiohaud, and the 
ho^ontal theory of Mirbel and Treoul, together with the last pro- 
nunciation of opinion thereon by the Fren<m Academy, to which hiE 
attention had called by Professor Balfour, tbe author proceeded 
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to dofcribe such oharacUristict lui he had ’been able to make oat in 
tha Dragon- trees of Tenerifie, growing there iudigenouslVt and 
through various periods of.time, from five to, as it baa been aJlf»ged, 
in the oaae of one apeoimen, five thousand years ; and these chsrao* 
teristios he proved by reference to photographs of the several trees 
taken by himself at the time of observation. An examination was 
also instituted between these photographs and the drawings pub- 
lished by VMious travellers, from Oaonue and Humboldt, at the be- 
ginning of tbe cenUiry, down to Dr. liarman Schaoht in the present 
year ; and the genend conclusion was drawn, that no botaoist, even 
altfiougb at tbe same time a great artist, should think of dis|)eusing 
in tbe present day with the aid of photography in bringing home 
the fihota and appearancee of vegetable growth in distant lands. 

8H1EA BUTTKR. 

Mb. Babtke, in a letter to Hir William Hooker, thus describes the 
eocnotay of this useful product. The nuts of the tree {Batno 
Parkii) are allowed to ripen on the trees, and being gathered, tbe 
pulp surrounding the nut k nibbed ofi^ and genmlly eaten : ii 
resembles an over-ripe pear. The nut is next dried by ex))osiiig it 
to a slow beat in lar^ clay caldrons with f>erforated bottoms. 
This, besides carrying otf the moisture, causes the nut to shrink in 
its shell, of which it is next divested by threshing on the floor ; or 
sometimes it is sligbily bruised in large wooden mortars instead. 
The nut is then thoroughly pounded in pestle and mortar, and next 
ground between stones : at this stage it resembles black mud in 
paste. Tliia mass is washed in ooki water, then boiled till the butter 
rises white, and is skimmed from the surface, ^ea butter remains 
hard at a high temperature when well prepared, and does not become 
rancid with age. It has a slight smoky taste, acquired during its 
preparation. It is stated to be likely to fetch fif. per ton more Uian 
palm-oiL 


ITKW ARBOW- POISON PBOM CHINA. 

In a newspaper printed at Shanghae, in the spring of 1857, a 
wonderful account was given of a poison, which was said to be 
employed in the interior of China for destroying the largest animals. 
Instant death was said to be produced when an anim^ was struck 
in the trunk of the body with an arrow poisoned with it* 
Such was its potency, aocording to tbe opinion of the Chinese^ 
that a Kdieme was said to have b^en set on foot for destroying the 
British army during tbe late war, by bringing down to Canton the 
natives who were in tbe practice of using it. Bnt tbe scheme waa 
firustrated by peace being unfortunately prockimed too soon. 

The poiaon, and i^parently the plant also, are known by the 
Chinese name of HVTVau, orllger-poison. Dr. ChrUtisoa received 
very lately from Dr. Mac^wan, an American physician residing al 
Sum^^iae, a specimen of the poison, and of the root of the {dant 
from which it is prepared. The root presents all the characters of 
an Acondtum on a very small scale, ^is corresponds with tbs con- 
clusion to be drawn from the characters of a few leaves which were 
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abo tent, and wbioh tcarcely differ from tboM of A 

farther proof U, that the root produce* in an intenie degree the very 
lingular combination of numbnem and tingUng, which i* occasioned 
by chewing the root of any of the active aoonltee known in Europe, 
luch as A . Napellus, feror^ $inense, unciruUmt, Hie poison itself, 
contained in a little porcelain bottle, is obviously a very well pre* 
pared extract : and ii not entirely composed of the extract of the 
wu-taau root, at all events must contain it largely, fora very minute 
quantity produces the most intense tingling and numbness of the 
tongue and lifNi after it is chewed* 

There can be no doubt, therefore, that tho wu*tsau poison must 
be extremely energetic. But the author objected to the admission 
that either this or any other arrow-poifion can produce instant deat^ 
as is often stated by travellers. Every poison, however energetic, 
must be absorbed into the blood before it can act. Even from a 
wound, absor[)tion cannot take place suddenly. Some time is re- 
quired before enough can enter the blood. When death takes place 
instantly, the cause must be mechanical violence inflicted by the 
arrow. Ibe author exhibited various poison-arrows used in different 
parts of the world, which were adequate to occasion most deadly 
wounds if they struck the trunk of the bod^ over an important 
or^an ; and he also showed that even the little slender wooden 
poIion-dartB, used in some parts of the world for destroying birds 
and small animals, by being shot from a blowing-tube, may be easily 
projected with a force am^y suflBcient to kill a small bird or animal 
by the violence inflicted, apart from the more tardy deleterious 
influence exerted by the poison. — I>r. Cfirislison ; Proceedittfft of the 
Ro/yal Society of EdMurgh, 


CDLTITATIOK OF LAVBNDXB. 

Mb. B. Pebks, who cultivates at Hitchin, Herts, the plants La- 
vender, EUterium, Belladonna. Henbane, and Aconite, has con- 
iributed some interesting details of the same to the PhamuKtutical 
Journal, 

Lavender is only ^wn to any considerable extent at Hitchin and 
Mitcham ; the species being the common garden Lavender (Lavettr 
dula vera, D.C.) At Hitcl^ there are about acres ; and, on an 
average, about 60 lbs. of good lavender flowers yield about 16 ounces 
of essential oil, which is commonly worth ten or twelve times as 
much as that derived from the French spike lavender. 

The Hitchin oil of lavender has a remarkably fine, delicate, and 
sweet odour, being free from all rankness, while it pocaesses a very 
rich, strong perfume. Its excellent quality is due to the favourable 
character of the soil in which it is produced, and the very careful 
manner in which the plants are rai^ and cultivated, and to the 
Sojoi of the flowers alone bein^ used for distillation ; or, at all events 
mixed with a very small portion of the stalks. 

We can bear testimony to the delicacy, sweetne^ and strength of 
Hr. Berks’s oimcentrated lAvender-ipirit^ which enjoys a wide 
reputation. 
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PnOfJRESSlVE DEVELOPMENT. — ORIfilN OF SPECIFY. 

The two fullowinj' |);isKai,a*s aro from tho inaiiirur.kl of Sip 

Charles Lyell, as PresiJent of the Section of Geology, at the lato 
meeting of the Lritish Association :* — 

** Among the communications sent in to this Section is onorccoired 
from Dr. Dawson, of Montreal, confirming the tliscovery which he and 
1 formerly announcwl, of a land shell, or pupa, in the coal fonimtion 
of Nova r^(»tia. When wc contemplate the vast series of fomiationa 
intervening between the lertiar\' ami carhoniferons strata, all desti- 
tute of air-breathing mollusca, at least of the tent'^trial class, su<^ 
a discovery affools an iin[)ortant illustration of the e.vtremh defective- 
ness of our geological records. Jt has always ap|>eartd to n»e that 
the advocates of Progressive Dovelopimmt have too nmch overlooked 
the imperfection of these records, and that, conse<jU^*ntly, a Iarg« 
part of the gencralizatimi.s in which they have indulged in regard to 
the first appearance of the different claHScs of animals, espi'cially of 
air-breathers, will have to he modifuvl or ahandoneil. Nevcrtheles®, 
that the doctrine of progressive development may contain in it tho 
germs of a true theory, I am far from denying.” 

** Among the problems of high theoretical interest whicli thtf recent 
progre8.s of Geology and Natural Histor}' has brought into notice, no 
one is more prominent, and, at tVie same time, more obscure, than 
that relating to the Origin of Hpecies. On this ditticult and myatcrious 
subject a work will very shortly ajipear, by Mr. C'liarles Darwin, tbo 
result of tw'enty years of observation and experiments in Zoology, 
Botany, and Geology, by which he has l.>een le<l to the conclusion, 
that those powers of nature which give rise to races and fH^niianent 
varieties in animals and jdants, are the satne as those which, in inoch 
longer ]>eriods, produce 8i>ecies, and, in a still longer series of 
give rise to differences generic rank. He appears to me to havtt 
Kucceeded, by his investigations and reasonings, to have thrown a 
of light on many classes of phenomena connected with th© 
aflinities, geographical distribution, and geological succession of 
organic being's, for wluch no other hyfkothertis has been able, or ban 
even attempted to account.” (Mr. Darwin’s work has since appearod.) 


VEINED STRDCTCRE OP CLACLER.S. 

PBOFES.son Tyndall, in a paper read by him to the Koyal Instl-i 
tution, illustrates his theory of the blue veins as follows : — That 
the Glacier, when subjected to intense prewsiire, also liqoefiei 
in Jlats perpendicular to the direction of pressure : a means is thus 


• Twwjty.ninth AnnireTssiy, held at Aberdeen, Bept. 14tb j H.B.U. tha 
Prince Cunsort, Pre^idout. 

Q 
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provided for the expulsion of the air entangled in the ice, or, in other 
words, fur the production of veins containing less of air tlian the 
general niosB of tiie glacier. A portion of the water will he absorbed 
by the adjacent bubbled ice, and refrozen when released from the 
pressure ; and the veined structure will hdlow. 

(See the entire paper, illustrated with diagrams, in the Procetdingt 
of the Royal JruUUuUuu.) 


WATF.n BVPPLY. 

At the late meeting of the Ih'itish Association, the PrcRident of 
the Geological Section stated a curious c:ise that had come under his 
own notice at Portsmouth Victualling Yard. A supply of water 
was wanted. On the opjxisite side of the cstuarj^ were two artesian 
wells, at depths of 260 feet and 280, or thereby, respectively. 
Taking the mivice of some perstius who were geologists, the superior 
officer proceeded to lay out the money gniiited for water supply in 
digging arutthcr artesian well on the Portsmouth side, naturally 
expecting to hnd water at a)x)ut the name depth as on the other side. 
At 800 leet, however, in tiie London clay no water a[>}>eared ; his 
superior got une;iKy, but was persuaded to go on ; at 400 feet no 
water ! Again tiiey went on, but only at 6G0 feet, or thertby, on 
getting thritugh into the plastic clay, was water obtained, which 
rose to witliin three feet of the surface. 

GKOLOGY OF VA.NCoUVEU’s ISLAKD. 

Mr. H. Baokuman, in a communication to the Geological 
Society, lias <lescribed the Geology of the south-east part of Vau- 
oouver’s Islantl. Idie author detailed, first, the metamorj>hic rocks 
which *irc everywhere seen in the neighbourhood of Esquimalt and 
Victona ; principally dark- green sandstones and shales, passing 
insensibly into serpentine, chlorite-schist, niica-slate, and gneiss. 
At some ])laces unfossiliferous crystalline limestones are associated 
witli them. Lykes of greenstone, syenite, }>orpbynes, and tra^vrocks 
frequently iienetrate the metainorphic rocks. To Uie westward of 
Esquiinjdt black chert^ limestones and red porphyry occur. 

To the north, at Isanaimo, rocks with cretaceous fossils appear, 
also at Gomuux Island, 21 miles N.W. of Nanaimo. The fossils 
occur in nodules, and consist of Fish-scales, Nautilva, Ammonitei^ 
Baculites, Inoctramus^ A start € (?), Ta'cbratula, 

Lignitiferous deposits (sandstones, grits, conglomerates, and mica- 
ceous flagstones) succeed tl»e cretaceous rocks, and are extensively 
developed over a great extent of country, forming the mass of the 
islands in the Gulf of Georgia, as far south as Saturna Island. 
Northward, they occur at Fort Kupert. Two seams of coal, averaging 
d to 6 feet each in thickness, occur in these beds, and are extensively 
worked for the supply of the steamers navigating between Victoria 
and the Fraxer River. The coal is a soft black l^ite, interspersed 
with siuall lenticular bands of bright crystalline coal. Retinite is 
common in the more earthy portions. Sh^es with plant-remains are 
interstratifled with the lignite. At Bellingham Bay, on the 



GEOLOGY AyU MIXERALOGT. 


243 


laady limilar coal- bearing sandstones have been obserred by tbe 
‘American geologists, 

A pleistocene iwulder-clay is widely distributed over the southern 
part of Vancouver’s Island and the ^jpposite coasts of the mainland. 
Jn ti»e neiglibourhood of Esquinialt and Victoria, tlio rocks are 
deeply scratched and grooved along the shore ; and so also is the 
rock-surface beneath the drift, which at £s(^uinialt Harbour is alK>ut 
20 feet thick, wldlst it is much m<*re at the Barracks, and more than 
190 feet thick between Albert Head and Esquinialt. 

GEOLOGY OF SOUTIIKEK AUSTRALIA. 

Mr. a. Tl. C. Sklwyn, director of the (ieological Survey of Vic- 
toria, writes to Sir It. I. Murchison, F.G.S., that he has remarked, 
as to the impoverishment of auriferous veins in depth, tho only evi- 
dence of such being tlle'c.^se in Victoria is the great richnes.s of tho 
older drifts ; fjr, judging from the largo size of the nuggets some- 
times found in the gravels, compared with that of the nuggets met 
with in the gold-bearing quartz- veins (usually from alK>ut 4 dwt. to 
^ oz., though ocavsionally a« much as 12 oz,, or even 13 lbs.), the 
upper iwrtions of the veins, now- ground down into gravel, were 
probably richer in gold (as formerly suggested) than the lower parts, 
now remaining. As far as actual mining ex})erience allows, some of 
the “ quartz-reefs ’’ in Victoria prove as rich in gold at a depth of 
200, 230, and 4(*0 feet ms at tho surface ; the yield, how'ever, fluc- 
tuates at any depth yet reachoil. According to the auth<»r'rt latest 
objiervations, the gold-drifts, and their accompanying basaltic lavas, 
are of Pliocene and Post- pliocene age. Miocene beds occur at 
Corio Bay, Cape Otway coast, Murray basin, and Brighton ; and 
Eocene l^ds on the*east shore of l*ort Philip, Muddy Creek, and 
Hamilton. Two sillcitied fossils (Enchinodemi and Coral), thought 
by Professor M'Coy to be of Cretaceous origin, have been found in 
the gravel near Melbourne. 

This letter also contains some remarks on tho probability of some 
of the coal of Eastern Victoria being of ** Carboniferous” age,— on 
the occurrence of Silurian fossils in the rocks of all the gfild-dis- 
tricta, — on the newly-discovertid bone cave at Gisborne, about 
twenty-five miles north of Melbourne, — and on tho progress of the 
Oeologicid Society of the colony. 


AUSTRALIAK GOLD. 

Pborbssor Tennant has exhibited at the Royal Institution an 
onusuaily large and beautiful lump of native Gold brought from tho 
Gingomer Diggings, 120 miles from Melbourne. When melted 
[Au^st 4, 1858,) it yielded 6905f. 12s. 9d. The amount of gold 
received from Australia was : in 1855, 125 tons ; 185G, 147 tons ; 
ind in 1858, 106 tons. 

GOLD-FIICLD OP BALLARAT. 

Mb. H. Rosales, in a communication to the Geological Society^ 

a 2 
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detcribcfl the position of the quartz- lobes (the matrix of the gold) in 
the scitisUi of the hill-ranges, from whence originate the numetx>u» 
Ruriferoui gullies, fonning eventually several channels (charriaget), 
and the dinerent courses of the old gold l)earir>g streams, which gra- 
dually passing to low’er leveU, reach the great areas of basalt, under 
which they continue their hidden course. To illustrate theae 
points, the author has prepared and sent a MS. map of the district 
from Iwyond Buninyong to (Jreswick, on which tlie granite, basalt^ 
schists, and quartz-lodes were shfiwn, ns well as the gold- chan nels, 
gullies, runs, leads, &c., connected with which ninety-six named 
spots or ‘liggings were carefully indicated. 


THE COAL-FOItMATION AT AUCKLAJCD, KTW ZEALAND. 

Mr. Hknuy Weekks, in a cominunication to the Geological 
Society, says ; — This distnet is formed of stratified sandy clays, of 
tertiary age ; they vary in colour from white to light-rod. The 
white clays contain beds of lignite, varying from a few' inches to 
eeveral feet in thickness. Sc-ctions of iijese beds are ex]M>sed along 
the banks of most of tlio tidal inlets w'ith w'hich the district abounds. 
In some places, near the hills, the lignite is seen to rest on trap- 
rock ; elsewhere a shelly gravel underlies it. 

At Camplaiirs farm a wliitish sandstone lies on the lignite, and 
lit the junction is hardened, and contains in)n8tono- nodules : these, 
when broken, yield remains of exogenous jilants. A fossil resin is 
found abundantly iji the lignite. On Vanner’s land the lignite is 
l(i feet thick, inchuling a little shale ; at Campbell's it is 7 feet thick, 
but thins away. There is some iron-pyrites in the lignite, but not 
Huiilcient to deterionito its value ns a coal. Similar coal luis been 
found at Mudtly Creek to the N.W. ; at Mokau, about 100 miles to 
the south ; and near New Plymouth. 

The Auckland tertiary l>etU are every whei*e broken through by 
extinct volcunoes, varying from lOO to 600 feet in height. The 
craters are generally scoriaceous, in a perfect condition, W'ith a de- 
pression of the rim usually to the north or east, lliere are also 
around the district other volcanic hills, rounded, scoriaceous, 
more fertile thau the cnitcriform hills, and apparently of an older 
date. 


COAL IN SOUTH AFRICA. 

Mr, B. Thornton hjis communiented to the Geological Society a 
pa|>€r “ (hi the Coal found by Dr. Livingstone at Tete, on the 
Zambesi, Si»uth Africa.*’ Mr. Thornton states that this coal is 
free*bui*ning ; showing no tendency to cake ; containing veiy’ little 
of either sulphur or iron, a large j»roportion of ash, but only a little 
gaseous matter. The result of the trial (made in the steam-launch) 
of tills coal, and its ap[)earaiices, fiivour, in the author’s opinion^ 
the idea that the coal, when taken from a deeper digging (that 
which Dr. Livingstone had sent was collected at the surface of 
the ground), >vill probably contain less ash and a little more gaseous 
matter. 
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OSSIFEROUS CAVERNS AND FISSURES OP 
Mr. PEXGELL.V, F.G.S., Uas read to the Ro^nl Institution r 
paper, in which, after noticing the eavonia which aboiinil in the 
nmestone districts of Devonshire, he pr»>ceeiis to detail the ro- 
centijr-discovcred cavern on Windmill Hill, Brixhaiii, found by 
some workmen, in «ligging for the foundation of a i>inlding, in 
January, 1S5S ; they oauie u|>on a hole, at Hrt^t only the size of a 
man's hand, but which soon became large enough to permit Mr. 
Philp, proprietor of the ground, to enter. He }>roceeded as far aa 
fifty feet, and brought out bones, of which ho forthwith made an 
exhibition, and thereby attracted the attention of local geologists. 
The cavern w’as speedily visited by Sir K. 1. Murcliison, Drs. Fal- 
ootier and Percy, i*rofcs«or Ivainsay, Mr. Prestwich, and other emi- 
nent geologists. The Royal Society granted lOOf. as a contribution 
towai^s the expense of a scientific explunition of the cavern ; addi- 
tional sums W'eix! quickly KuimcTil»eil ; and a committee was formed 
to arrange and direct the course procee<iing. 


Mr. Ponjrelly the structure and f<»rn»atii»u of the csTem, and the 

mode of exploruUou adopted ; nttd nlaletl timt there bail )>eeii diNCovered in it » 
▼ery considerable number of boiiei* of uninmls, extinct and recent (the rhioo- 
oeros, ox-tribo, home, cave-benr, hyiena, Ac.), and also several aell-rnarked 
specimens of the objects coiiuuonly knowru hs “Hint knives,’' and which are 

K iiemlly considered to lie of hiiniuu inanufuct lire. Similar articles bml also 
en found in lienl's Ca\ eru, tii a eorrespoiuliny mtuation, nanielv, in the “ bone- 
earth,” with the bones of extinct and recent uninials, beneath tlie lltMir of sta* 
lacniite. Many fosBils from the Oreston flsiiurcs were placed on the lecture- 
table; and tin the wall were suspended dta^rutus of tue ground plan of the 
Bnxhaiu cavern, Ac. 

Mr. Peugelly liricfly explained his views on the probable origin of caverns in 
general, and of the ilrixham cave in particular ; which he rcterred to, — 1st, The 
pr<xltictioa of a hue of fiixaures ; 2nd, The caemieal action of acididaled w ater, 
Lhroujrh such fraclur^i; 3rd, Tho luechamcai ocliou of ruuni ig water eharged 
with rock di^bris, Ac. 

With respect to the chronology <if the cavern and its contents, the sneaker 
referred Ui the remains of the great herbivuru, as evidences of the place liaviug 
had a tropical or sub-tropicid climate at the tune of these deposits, and con- 
aidcred that wluitever was the untupiity of the boue-earlh in the ca'ern, the 
human periiHl is Hs iineient . lie thought that niauy facts concur to suggest a 
re-mvcstigtttion of the antiquity of th<* human race; and be also cousidered it 
hi^ly desirable to organise a system for the general exploration of caverns. 

In the course of the lecture, Mr. I'etigelly alluded to the various papers which 
had lieen published on the Devonshire caierns, viz. : Mr. Wliidbey's Description 
of the Fiasurea at Oreston, near Plvmoulb, m the Philosophical 'I'raHsactiuns for 
1817. A pape- on the Yeulmpton Caverns, by Lieutenant-Colonel Mudge, read 
before the Geological Society of London, March 23, IsIpJ ; Mr. Austen s paper 
on the Itoue Caverus of Devoushire, read before the (ieological SiKue^y, March 
35, iHk); and the Iter. Mr. McEiiery's Carern Hencttrches, In-iug pnncipaljy 
a memoir of Kent’s Cavern, which was long supjiosed to be lost, but recently 
discovered and published by Mr. Vivian, of Torquay. 


<For Mr. Pengelly’a previoug account of the Brixham Cavern, 
with Professor Owen’s remarks upon the discovery, see Year-Book 
of Facti^ 1859, p. 266.) 

Mr. Prestwich has Also briefly described tbe Brixham Cave, as 
having been traced along three large galieries, meeting or intersect- 
ing one another at right angles. Numerous bones of RkinoceroM 
EqtitUf Cervm taraudatj Urtuz ipalom^ and 
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Hyccna have been found : and aereral flint inetrumenta have beei 
met with in the oave-earth and mvel l>eneatb. One, in particular, 
WM found beneath a floe antler of a Koindeer and a ix>iie of tb# 
Cave>bear, which were imbeddod in the fuperflcial atalagmito m tha 
middle of the care, 


CAKADIAN CAVERNS. 

Dr. G. Gibb has communicated to the British Association a paper 
in which he described thirty distinct scries of cavernous lociJitisa 
existin^^ throughout the province of Canada. These were divided 
into two classes, the Amt comprising caverns which are at the pro* 
sent time washed by the waters of lakes, seas, and rivers, incluaing^ 
arched, {Ksrforaied, flower* |K»t, and pillared rocks, which have at 
dhe time formed tlie boundaries or walls of caverns, and all of them 
the result of afjueous action. The second comprised caverns and 
Huhterranean ]>as8ag08 wiiich are situated on dry land, and not 
attrihutahle to the same cause in their origin. Amongst the more 
remarkable which were noticed were the arched rocks at Perc 4 , 
Gaspo ; the flower-pot rocks of the Mingan Islands ; the basaltic 
caverns of Honloy Island, which the autiior repieseuted as miniar 
ture Fiiigal's Caves ; empty basaltic dykes of (Treat Mecattina 
Island — these are of groat magnitude, and probably the most re- 
markable things of the kind as yet known ; Bouchettes Cavern in 
the county of Kildare, consisting of five or more cavuiiis or galleries, 
running one hundred and ninety -five feet in the limestone rock ; the 
Mono and Eramosa caverns, represented ns belonging to a great 
series, some of thorn of hugu dimensions, existing in the Niagara 
limestone rocks, running from the western end of Lake Ontario 
north warxls to the Georgian Bay ; the subterranean passages of tho 
great Manitoulin Island, Lake Huron ; and Murray’s cavern and 
subterranean river, on the Bonne-chdre, Ottawa. In none have 
animal renmins been found so far, unless in one instance, in Colqu- 
houn’s Cavern, Lanark ; and they wore presumed to belong to a 
species of large deer, but w'ere transmitted to the late Dr. Buckland 
for examination thirty years ago. Not a single object, such as a 
flint arrow-head, or 8 ^>eHr, used by the ancient inliabitants of the 
oouutry, was olwerved in any of them. Several plans, drawings, 
and sketches accompanied the author's paf^er ; the geological posi- 
tion of every cavern was con-ectly laid down, and nearly all were 
found to occur iu limestone rocks. 


PROrKSSOR OWEN ON FOBBTL MAMMALfi. 

Professor Owkn has delivered at the Royal Institution a most 
interesting series of lectures Fossil Mammals, ” which he thua 
impreasivdy oonoluded : — 

Tunung fW>m a retrospect into ]»nat time to the prosi>ect of time to oom^»- 
and 1 h»v« reoeived more then one iuejuiry into the amount uC prophetic insight 
imparted by Palwontologv—I may ewTe indulgence lor a few worda, of norm 
aouud, perhapa, than aiguifloance. But the reflective mind cannot evade or re* 
aiat the teudeil^ to apeculate on the future oourae and ultimate fate of vitaL 
phenomena inthia pli^t. There aeems to have been a time when life was not^ 
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Ui«r« m*ji thAwfbr*, b« & pori^Hi «b»n it will eeM« to h«. Our xno«t •ourii^ 
•pc«al»i*i*n9 AiiU •how »kin<»btp to our tmture; «r« »#»e th« of fltiaUtjr 

ia to much that wo h»v« oocnuunce of, that it must umhIii inmulo with oar 
thought*, aad bias our ooaoruaitiiM on maov thiaga. The end of the world has 
bfoi preeanted to man's nuad uadar diven aepeoU : — a* » getuTtii Oi>nAafpra» 
lion ; a« the tame, preceded hr a niillenuial etaltalion (»f the world to a Para- 
duiaoal state, — the abode uf a higher and bleeaed race of intelbgmices. If the 
fraide-poftt of PalnonUtlogy may seem to (KMiit to a course ascending to the con- 
mtion of the latter s^>eculalion, it points but a rerr short wat, niut in leaving 
it we iind ouraclrM in a wilderness of oot^jectorei where to try to sdranue is to 
find ourselves * in wandering mazes lost.' 

*' With much more satisfaction do I return to the legitimate dedurtions from 
tha phenomena we have ha«l under r«*view. 

“In tho survey which 1 have taken in the present course of lectures of the 
genesis, sucoeaaton, geographical d:stributum, wlUnities, and osteolojnr of the 
mammalian data, if I have succeeded in demonstrating tho perfect adaptatiua 
of each varying form to the exigencies, and habits, and well-being of the spe- 
oiea, 1 have fulflUed one object which 1 had in view, viz., to set forth the lieneA- 
oeuoe aud intelligencs of the Creative I*owt>r. If 1 have been aide to demon- 
strate a uniform plan pervading tlie ostivdugieal structure of so many divursiiied 
animated beings, I must have enforeeil, were that necessary, us strong aeon* 
vricti.m of the unity of the Creative Cause. If, in all the sinking obauges of 
form and oroportioii which have pusaed under review, wo eouid divcrii only the 
resnh.H of minor modi Heat ions uf tiu' sutne lew osstsms eliMnciiiN, — -mrely wo 
must be the more strikingly impressed with the wisdom and power of that 
Cause which could prodin'e w.) much vanety, and at the same time such perfect 
adaptations and endowments, out of mimns so simple. Fur, in what have thosw 
meubatuoal iustruments, — the hands of tho n^M', the hoofs of the horse, the tins 
of the whale, the trowels of the mole, the wings of the bat, — so variously 
formed to obey the behi'sts rvf volition in denizens of difl'erent elements — in 
what, I say, have they diU’ered from tho artifteial instruments which we uuraulveft 
plan wiUi foresight aud caiculatiuu for aualoguus uses, save in tlitur greaUir 
complexity, in their perfection, and in the unity and siniplii ily of the slementa 
which are modified to constitute these several liK'omotivc organs ? Kvervwhcro 
in organic nature we see the means not only subservient to an end, but tfat end 
aooorapUshed by the simplest nutans. Uenc'e we arc compeUed to regard tha 
Great Cause uf ail, not like sertaiu philosophic ancients, as a uniform and i^ui- 
esectit mind, as an all-pervading amuM mundi, but as an active and anticipating 
intelligence. Hy applying the laws of comparative anatomy to the relics of 
extinct races of auiinaU contained in and characterising the diilereut strata of 
the earth’s crust, and ourres{x>ndiug with as many epH-hs in the earth s Imtoiy, 
we make an important step in advance of all preceding philosophies, and aro 
able to demonstrate that the same pervading, active, and benoMeent intcUigeooe 
which manifests His jxjwer in our times, has also maoifested Ills jKjwer in times 
lung anterior to the records of our existence. Jlut we likewise, by these invaa- 
ligations, gain a still more important truth, viz,, that the {diunouiena <>f tha 
World do not succeed each other with the inechunical Bamcm*ss attributed to 
them in the cycles of the Epicurean philosophy ; for wc are able to demonntrata 
that the differtut apochs of the history of the earth were attended with curre- 
•pooding charges of organic structure ; and that, in all these instances of ebango, 
the organs, as far as we could comprehend their use, were exactly those best 
suited to tfcie functions of the being, lienee we not only show intrlligenoo evok- 
ing means ailapted to the end ; but, at successive times and pvTUxls, producing 
a change of mechanism adapted to a clizmge in ezierual oonduions. Thus tha 
hmhirst generalizations in the science of organic lM>diev, like the Mewtonian laws 
or^uuiversal matter, lead to the nnequivoevd conviction of a great First Cause, 
which is certainly not mechanical. U nfettered by narrow restrictions, —wmcbeckaa 
by the timid and unworthy fears of miatrustful minds, cUnging, iu regard to mare 
physical questions, to beluds, for which the Author of aU truth has been pleased 
to substitute knowledge, — our science becomes conncct«*d with the loftiest of 
mo^ s^veculatkms ; and 1 know of no topic more fitting to the sentiments wHh 
which 1 deaire to conclude the preeant course. If 1 believeii, — to use the language 
of a gifted ooutemtvomry , — that the imagination, the feelmp. the active intallao- 
taal powers, bearing on the bnsiness of life, and tbc highest capacities of our 
nature, were blunted and impaired by the study of pbysioh^eai and paheoutolo- 
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gieal pliTOom«n», I tbrniid tbon regard otir tcienee aa little t>©tt4»r than a toon 
MpttMuw, in which, like the etronp mam we were burring ouraelvea and tboae 
Uround u« in ruinii of <»ur own oreattnjt. But turelr we munt all l>elie»'e too ftrmly 
la the immutable attribute* uf that iwng, in whom all truth, of whaterer kind. 
Bud* it* proper re»ting>place, tu think thiU the principlea of phjaical and moral 
troth can ever be in laeting ooUiiion.” 

‘‘FOHftIL LKIHTNIXO.’* 

Da, G. Gins has cnmniunicitted t<» the HeoUglcnl Journal a paper 
on “ FoKsil Liylitniiig,’* hetter known n« Fulgurita — a term used by 
minendogiNtK to designate a condition resulting from the lightning*^ 
flaalt agea gone hy. Frofesaor Owen uses the expression in hU lec- 
tnrea on fossil birds, when speaking of the various modes in which 
the evidence of evanescent things W-come rccognimtbly preserved in 
rook, as illustratod by meteoric phenomena, footprints, soft and 
•oluble plants, and anitnals. Dr. Gibb has discovered exaraplea of 
•uch bodies on the surface of the flagstones which form our pavements, 
in specimena of rock from Canada, and in various otlier places. 

IlEPTILIAX IIEXTAINS. 

A rAPEtt has been road to the Dritish Association “ On the newly- 
discovere<i Reptilian Itemains from the neighbourhood uf Elgin,” by 
Professor Huxley. Having received specimens of sandstone con- 
taining what he considered traces of reptilia, in order to work out 
the problem of their cliaracter, ho wits ]>ut in communication with 
Mr. Duff and the liev. Mr. Gordon, hut for whose efficient co-oj>era- 
tion his labours must have been in vain. He was fortunate to obtain 
speoiineos containing impressioiiN which led him to conclude it was a 
reptile, and not u fisli. Ho next obtained impressions in the sand- 
stone of what appeared to have been onco a bone, resembling the 
bony plates of an alligator, from which he came to the conclusion 
that the ixjptile was one of the crocodilian species. Looking for 
further coincidence, ho hatl received a fossil, which Professor 
Agassiz hud declared tho roost extraordinary ho had ever seen ; 
and a cast taken from it apjieared represent the tail of the old 
reptile. He then haii a cast taken from a f<»8sil having a most 
extraordinary cavity in it, which api»eared to be its dorsal vertebra ; 
from another specimen ho got a piece of vertebra, such as support 
the hips in crocodiles ; and he, too, got a bit of sandstone having 
an impression of vertebra?, with marks peculiarly chai-actcristic of 
the neck ; and to ascertain what the teeth or head w’as like, they 
had obtained a piece of stone with the impression of an upper jaw 
and a series of teeth, essentially resembling those of a crocodile, 
and from these and other traces he came to tho conclusion that it 
had been a crocodilian reptile allied to the Dinosaurian series, but 
presenting various points of difference from all existing or fossil 
•pedes, and that the period of its existence roust have been that 
presented the green sandstone. He also gave an account of 
the impressions in other pieces of sandstone — which Mr. Gordon 
had sent him — indicating another reptile, with curious palatal 
teeth, which in honour of the Itev. Gordon, he call^ Hg* 
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perodapetlon OonloKi. He rUo reoeivetl two hiU of rock, one con- 
taining a reptilian impression like a st*vg:inole]ns. 

Professor (Jwen said no one could fail to b*' imprcsseil w'th the ex- 
treme minutenesR and accuracy with which Pn>fi*ssor Huxley had 
examined the facts, and with the clearness with which the taels hail 
been described ; and still more with the accunvey and soundnesB of 
the deductions which Professor Huxley had maile. The pajwr read 
afforded very instructive evidence of tfu* value of the law of correla- 
tion of structure ; IsecauHe, at the hwst meeting of the Uritish Assiicia- 
tion at Leeds, he had arriveil at the conclusion, from ubHorvmg a 
portion of the bone then exhibited, tliat these sfHjciiuons wei c rep- 
tilian in their nature, ami had puhlished that opinion in an article m 
the Eiicyclopfrdia lirifannica. He concurred entirely with the con- 
clusions which Professor Huxley had dniwn from a more cmuplete 
view of those Imnes. Ho now for the first ti«no began to feel that 
tl»e evidence of the structure of the cranium was most ititeresting, 
and necessary to he made known l>efi*ro they lu'd a complete and 
satisfactory idea of the nature of the st;tganolepi«. 

UEITILIAV Er.GS. 

Professor BuckmaK Inw read t > the <ieologieAl Societv, a ]>a]>cr 
*' On a Grouj) of suppoH»*i{ liejitilian Eggs 

from the Great Oolite of Oirencoster.” The Kj>ecimen referred to 
was obtained by Mr. Dalton from the Harebushos ipjarry near 
Cirencester, and presents evidence of a compact cluster of eight 
oval bodies (eacli alK>ut two inches long atnl one inch across) in a mass 
of oolitic rock. These oval bodies being equally rounded at the 
ends, and in this differing from birds' eggs, the author thinks that 
they must have been the eggs of a reptile. The egg-shells were very 
tluii, have been here and there puckered by j>rossure, and are more 
or less occupied with calc- spar. 

DURA DEK AND ITS FOSSIL FISHES. 

The Rev. Dr. Anderson lets read to the Geological Society, a 
paper ** On the Yellow Sandstone of ]>ura Den and its Fossil 
Fishes." The author describe i the sedimentary strata in llie 
vicinity as consisting of (in ascending order) 1. Grey sandstone, the 
equivalent of the Carinylie and Forlurshire flagstones, with Cepha- 
latpu and Ptrt'ifgotna. 2. The red ami mottled beds, such as those 
of the Carseof Gowrie, and the Clashlnmnie zone with JloloptifcUiua 
nobiliisiynut, Phylloltpis concentricus, and CUyptoLepis eleyans. 3. 
Coi^lomerates, maria, and conistone, with few and ol>«cure fossils. 
4. The Yellow Sandstone, rich in remains of JIoLoptyckim and 
other fishes, and about 300 or 400 feet iri thickness. Tliis sand- 
stone is seen to rest unconforraably on the middle or Claslibennio 
series of the Old Red at the northern opening of the Den, and at 
the southern end is unconformably overlaid by the carboniferous 
rocks. It is also exposed beneath the lower coal-series of Cults, 
the Lomonds, Binnarty, and the Cleish Hills. It is seen also in 
Western Sc'otlaud (Renfrewshire and Ayrshire), and also in Ber- 
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wiokiihir« and clucwkere in tbe •ooth, with ita Ptericbthyan and 
Holoptychiaii ftMtnilM. In the author’! opinion it i« entirtly diatinoi 
from the ** Yellow Santhitone” of the Iriah geologiaU. 

At Dura Den the yellow landatone in nonie »;>ots ieemt with 
foMil fiah, especially in one thin bed. In 1858 a remarkably fine 
HoloptychiiLt Andcmoni was met with; and thin, with many 
other aiMscimens. fully bears out Agauiz's conjectures for completing 
tbe form and details of the fish where bis materials had been intn? 
ficient. 


KL-KPIIANT IlEMAINS AT ILFOBD. 

Mr. a. Brady has coftniuiniciited to the British Association, n 

i >aptr on this diKcovery. TIjo first fossil (says Mr. Brady) to which 
’ wiaii to direct attention is the tusk of an enormous Mammoth, 
which was discovered about two years since. It was lying on ita 
side, about 14 feet below the present surface of the soil ; and 1 had 
the honour of inviting Sir Charles Lyell, and other eminent 
geologists, to see it before it w'os disturbe^l. It belonged to an 
animal of tlie species J-^lrphan jtrimogtneuB^ and is identical with the 
Siberian nmminotji, .and, 1 l>eiieve, with the one found in Behring’s 
Straits. Tiie tusk was decayed at each end, the extremities being 
gone, but tlic part }>reserveti was over 9 feet long, and of propotw 
tionnto bulk. Some idea may be formed from this of the huge size 
of the animal of whicli it formerly formed a part. It was very 
niucli incurved, being so nmch bent back that tbe >>one was not 
more than 4 feet 2 or 8 inclios across in any part. Owing to the 
natui'e of the soil, tho whole tusk, w.as very friable, most of the 
p;luton of tho ivory being dec.iyeil, so tluit great care was required 
in moving it to prevent it fulling to pieccM. TliiB was done in the 
usual manner by the authority of the British Museum, to whom, by 
permission of Curtis, I presented tho fossil : it wjw, however, I 
i-ogret to siiy, much duiuageil by removal, notwithstanding the care 
bestowed. It was nearly a year afterwanls before any more bones 
were foun<l. I then obtained a largo tibia, and two molar teeth, 
probably belonging to the same animal, as they were not a great 
way from the tusk. One of tbe latter was very large, weighing 
about 1 2 Ih., tlmugli, fia)m long use, much worn. From this I infer 
tliat the mammoth to which it belonged must have been of great 
age. About tho some time, I obtained several bones of a large 
rhinoceros. These, from tiieir more compact nature, were len 
decayed ; and the tibia aud one side of the jaw were very perfect, 
severdU teeth being tn situ. The other half of the jaw was smashed 
by the workman’s pick before 1 saw it ; but 1 saved several teeth. 
Like thase of tlio mammoth, they were very much worn. Two of 
them I gave to the College of Surgeons. I’lie rhinoceros has beett 
referred to the genus Leptorhinus. Associated wdth these remains 
were some of the bones of a large ox, tho horns and skull of which 
were very jierfect, with several teeth in silu. There were also 
turned up, witliin the last month or tw’o, some bones of a laiige 
ruminant, which I believe to be of the Minocero, or Irish elk ; but 1 
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h*ve not yet been able to get them exhibited. About thirty year* 
stxice^ the late I>r. Bucklanti discorered the bonee of a mammoth in 
this locality ; and about the same time the late Mr. ilibson ob- 
tained the be»ntiful collaotion of bones now in the Itoynl Oollego of 
Surtfeons. Associated with the remains of those giants of ancient 
days are the skulls of Planorlus, Mioo, Cyclon, Paludina, &c. And 
there are now living in the Roclen, and other tributary brooks in tbw 
neighbourhood, the iinfal descendants of these fossils, the ancestor* 
of which enjoyetl the same sunshine as the mammoth and 
rhinoceros, the aristtxjracy of those days. Wo boast not of tlio 
primary rocks of Scotland, hut we have amongst us, living on 
the same estate as their ancestors, tlm humble Paludina, Pla- 
norbtit, &c. They are interesting, for they fonu, as it wore, the 
link between the past and the present ortler of things. 

Sir Charles Lyell expressed his <*pinion of the very interesting 
nature of this paper, showing, as it did, how near to the existencjo 
of man on earth thfiso huge cre.atures livetl ; the vegetation of their 
time being such as we are acquainted with. He did not by any 
moans suggest that tliey wore cont«rnfK»rancoii8 W'ith man, and they 
must disahuse their minds of the opinion that anyttjing said or 
published l>y the geologists was calculated to destroy .any rational 
l>oUef. They did not and couhl not .assert — bcc.ause they had no 
evidence — tliat man lived 15,ob0 or 20,000 years ago ; but they 
produced evidence to show that those creatures lived ueaia*r to our 
own time than hatl been supj>osetl ; wdjether at the exact chnuiolugy 
of dOOO years, or thereby, is a matter of indiffercuce. 

PRESERVATIOy OF FOOTPUINTS Olf THE .SE.\-SlinnE. 

Mr. Alkxandf.u Bkti40N, in a p.aper communicated to ttje Royal 
Society, remarks tliat the impressions of tlie fwtof binis and mol- 
luscs on wet sand were liable to be effaced by the return of the 
tide ; and that their preservation was owing to dry Hand blown into 
the depressions from the shore, and again c<^vero<l by a layer of 
moist sand or mud by the return of the tide. In regard to tracks lefi 
by gasterapodous molluscs, be stated that great caution was necessaiy 
to distinguish them from those loft by Nereids ; and instanced the 
case of a foot-track of a common whelk resembling the marks mad* 
by the Crossopodia on the Silurian slates. When the track of the 
whelk is filloct up by the dry sand blown into the depression in the 
line of progress, no difficulty is felt in recognising it as the track of 
a gasteropod ; but should the wind blow at right angles to the track 
of the mollusc, a series of setfie-liko markings will be observed to 
leeward, cautf^ by the dry 8.arid adhering to the moist. In tliis 
instance, a geologist would naturally assign the markings to the 
impression of GraptoUtes prtodon^ or afigUtatm ; and if the wind sud- 
denly shifted to the opposite direction, another scries of sotse would 
be found on the other side of tlm mollusc’s track, and tlie observer 
would at once pronounce the marks duo to a gigantic Crossopodia, 
or fringe-footed Annelide. 

Tile author also stated, that tlie so-called nun- marks found Ott 
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•andtione ard Silurian alatea were formed by Croatacca, and that 
the cuapa which geolofriata had auppoacti were the evidence of the 
force and direction of the wind during the ahower, were produced 
by the wind blowing dry aand from the ahnre, and cauaing a raiaed 
barrier t<» leeward of the depreaiiion, where there waa more moiatare, 
and conMequontly more aiihetiiun of the aand. — Edinhwr^h NtW 
Philoi, Journal^ No. 20. 


SUPPOSED ANTIQUITY OF THE HUMAN RACE.— -FLINT IMPLEMENTS 
IN THK DUIFT. 

In the Year-hook of FarU, 18f»0, page 256, we detailed the 
PHHcarcheH of Mr. Leonard Uomer in the sedimentary deposits of 
tlie Nile in Kgypti which Barrm Bunaen has a<lopted as a grand 
proof that nuui has existed on this earth for 20,000 yeara! To 
expose this sceptical fallacy, it will be necessary to repeat a portion 
of Mr. Horner’s inferences. His excavations were iiiado at the iMtse 
of the statue of Baiiteses 1 1., at Mehahenny, on the site of ancient 
Mem]ihis. lie found an accumulation of 9 feet 4 inches of Nile mud 
upon it, and asHuming **the middle of the reign of this Pharaoh to 
be about 18(30 li.c, and adding to this 1854 (the date of Mr. H.’a 
excavation), we have 3215 years for the accumulation of 9 feet 
4 inches of sediment, and the mean rate of increase will be S^inchea 
per century or thereiibouts.” P'rom thence Mr. Homer proceeded 
downwards with a borer, and “ at a <lopth of 39 feet from the surface 
of the ground, the borer brought up a fragment of pottery.'* He 
triuinpliantly a<lds, “this bit of pot must be held to l>e a record of 
the existt'fico of man upon earth 13,371 years before 1854, if there 
be no fallacy in my reckoning.” Unfortunately for Mr. Homer 
there is a fallacy in his reckoning, nnd a very obvious one ; and 
moreover, one whicli no nian living would have had a sharper eye 
to detect than the Baron Bunsen, liad the result iK'en against his 
theory instead of in its favour. *J'he statue at Mehahenny was 
originally one of four caryatides supjwrting tiie entrance front totlie 
temple I'htha, whicli, like all other Kgyjdian temples, was built on a 
mound sufficiently elevated to prevent its ever being overflowed by 
the annual rise of the Nile. This mound must have subsided in the 
earthquake which overthrew the statue. When this took place we 
have no certain record : earthquakes are by no means uncommon in 
Egypt. We know, however, for certain that this statue was upright 
and uninjured only six centuries ago, for it is expressly and un- 
mistakealdy describeil amongst the wonders of Memphis by the 
Arab historian AbdaDatiAT, who visited its ruins at that time, and 
has left us an account of them. Mr. Horner's 9 feet 4 inches of eedi- 
ment has therefore unquestionably accumulated in leas than six 
centuries instead of more than thirty. This egregious blunder is the 
pied upon which Mr. Homer makes his subsequent calculatione, and 
these constitute the main prop and pillar of the Baron Bunsen’s 
assertion that man has been upon Uie earth for 20,000 years. — 
(From a letter by Mr. William Osburn, author of the MonvtmenikU 
UUtory of in the Literary Cfazettc.) 
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Mr. Skar})e hat aUo pointed out what he con.<tidem a failacy in Mr. 
Horner’s reckoning : he argues that Uie surface of the ground has 
risen at the uieau rate of tiirce inches and a half in a conturv — not 
taking into account the probability, amounting almost to a ceiiainty, 
that during the first twotliounand years, while the city w;u) standing, 
tho embankments would have prevented any mud whatever from 
being depr»9ited there. Mr. Sharpe argues from Mr. Homer's 
facts that the rise of the soil at that had more probably been 
four times as rapid as Mr. Horner supposed — that it had all t.aUcn 
place during the Ust eight hundred years — and that m> inundation 
whatever, and consequeiitlv no dep^wit, had been alhjwed to reach 
the foot of tlie statue till Memphis ha<l ceiiseil to be an inhabited 
city one or two centuries jvfter the building of Cairo. 

Before us nre eighteen letwrs upon this very interesting injpiiry, 
which have been addressed to the public journals ; and papers which 
have been read to the Society of AntiquaricK, the Royal St>ciety, the 
Geological Society, &o. As these communications arc in some 
cases lengthy, and in others mixed up with controversial proof and 
denial, refutation and disclaimer, thev would occuje/ much more 
apace than our Year-bonl- allows ; an<l we prefer to (juoto the fol* 
lowing lucid summary of the subject by Sir Charles Lvell. 

No subject (says Sir Charles) has lately excited more curiosity 
and general interest among geologists and the juiblic than the 
question of the antiquity of tlic human race ; whetiier or no we 
have sufficient evidence to prove the funner co existence of M.an 
with certain extinct maiiimalia, in caves or in the suf>erficuil 
deposits commonly called drift or “diluvium.’’ Bor the last ijuarter 
of a century, tho occasional occurrence, in various parts of Eurofn.;, 
of the bones of man or the works of his hands, in cave-breccia« 
Mid stalactites associated w'ith the remains of the extinct hyaena, 
bear, elephant, or rhinoceros, have given rise to a suspicion that 
the date of man must be c,arried further l>ack than we had here- 
tofore imagined. On the other hand, extreme reluctance was natu- 
rally felt on tho part of scientific reiisoners to admit the validity 
of such evidence, seeing that so many caves have been inhabited by 
a succession of tenants, and have been selected by man as a place 
not only of domicile, but of sepulture, while some caves have also 
servetl as tho cliannels through winch the waters of flooded rivers 
have flowed, bo tliat the reuiains of living beings which liave peopled 
the district at more than one era, may have sulwequentiy been 
mingled in sucli caverns and confounded together in one and the 
same deposit. 

The facts, however, recently brought to light during the systematic 
investigation, as reported on by Falconer, of the Brixbam Cave, 
must, I think, have prepared you to admit that scepticism in regard 
to the cave-evidence in favour of the antiquity of man had previously 
beeu pushed to an extreme. To escape from what I now consider 
was a legitimate deduction from the facts already accumulated, we 
were obliged to resort to hypotheses requirmg great changes in the 
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relative levels and clruinage of valleys, and, in short, the whole 
physical geography of tlte respective regions wliere the oaves are 
situated — changes tint wouhi alone imftly a remote antiquity for 
human fossil leiuaius, and make it probable tliat man was old enough 
to have oo*(!xisted, at least, with the Siberian mammoth. But, in 
the course of the last hfteeii years, another class of proofs has been 
jbdvanoed in France in confirmation of man’s antiquity, into two of 
which 1 have personally examined in the course of the present sum- 
mer, and to which 1 shall now briefly advert. First, so long ago as 
the year 1844, M. Ayruard, an eminent jjaUeontologuit and antiquary, 
published an account of the discovery in the volcanic district of 
Central France, of iiortions of two human skeletons (the skulls, teeth, 
jmd bones), imbedded in a volcanic breccia, found in the mountain of 
Denise, in the onvirons of Le Fuy en Velay, a breccia anterior in 
date to one, at least, of the latest eruptions of that volcanic moun- 
tain. On tlie opposite side of the same bill, the remains of a large 
number of nianimalia, most of tliem of extinct species, have been 
detected in tuiaceuus strata, believed, and 1 think correctly, to be of 
tlie same ago. The authenticity of ilie human fossils was from the 
first tlisputcd by several geologists, but admitted by the majority of 
those who visited Lc }*uy, and saw, with their own eyes, the original 
specimen nowin the museum of that town. Among others, M. 
Pictet, so well known to you by bis exc*cllent work on Palsiontology, 
declared, alter bis visit to the spot, his adhesion to the opinions pre- 
viously expressed by Aymard. My friend, Mr. Scrope, in the second 
edition of bis Votcanoe* of Central J'raveCy lately published, also 
adopted the same conclusion ; although, Mter accompanying me this 
year to Le l*uy', he has seen reason to mollify his views. 

The result of our joint examination — which I believe essentially 
ooiucides with that arrived at by MM. Hubert and Lartet, names 
well known to science, who have also this year gone into this inquiry 
on the spot, may thus be stated. We ore by no means prepared to 
maintain that the specimen in tlie museum at Le Puy (which un- 
fortunately was never seen in situ by any scientific observer) is a 
fabrication. Omthe coiitiary, we incline to believe that the human 
fossils in this and sonio other specimens from the same hill, were 
really imbedded by natural causes in tbeir present matrix. But the 
1 ‘ock in which they are entombed consists of two ports, one of which 
is a compact, and for the most part thinly laminat<^ stone, into 
which none of the human bones penetrate ; the other containing the 
bones is a lighter luid much more porous stone, without lamination, 
to which w'o could find noUiing similar in the mountain of Denise, 
although both ^1. Hebert and 1 made several excavations on the 
AUeged site of the fossils. M. Hubert therefore suggested to me 
that this more porous stone, which resembles in colour and mineral 
composition, though not in structure, {Arts of the genuine old 
breccia of Denise, may be made up of the older rock broken up and 
afterwards re-deposited, or as the French say, remafU^ and therefore 
of much newer date, an hypothesis which well deserves consideration ; 
but I feel that we are at present so ignorant of the precise cir- 
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eomitanoes and position under which these celebrated human fossils 
were found, that I ought not to waste time in sjieculating on tlieir 
ptrobable mode of interment ; but simply state that, in my opinion, 
they afford no demonstration of man liaving witnessed the last 
volume eruptions of Central France. The skulls, accotxling to the 
judgment of the most competent osteologists who have yet seen them, 
do not seem to depart in a marked manner from the modem Euro- 
pean, or Caucasian type, and the human bones are in a fresher state 
than those of the Eltpkaa meridionalia and other quadrupeds found in 
any breccia of Denise whicii can be referred to the period even of 
the latest volcanic eruptions. 

But, while 1 luivc thus failed to obtain satisfactory evidence in 
favour of tlie remote origin assignctl to the human fossils of Le 
Puy, I am fully ])repared to con*obf>r;vte the conclusions which have 
been recently laid l>efore U»« Koval Society by Mr. Prestwich. in 
regard to the age of the flin t implenieii ts associated in undisturl>ed gravel, 
iu the north of France, witli the bonus of elephants, at Abbeville ami 
Amiens. These were first noticed at Abbeville, and their true 
geological position assigned to them by M. Boucher do l^erthes, in 
1849, in hU Anliquitis CdtufucM, while those of Amiens were after* 
wards described in 1855, by the late Dr. Iligollot. For a clear 
■tatanieut of tlie fiicts, 1 may refer you to the abstract of Mr, 
PrestwicU’a Memoir, in the proceedings of the Koval Sotnety for 
1859, and have only to add that 1 have myself obtained abundance 
of Flint Implements (some of which are laid upon the table) during 
a short visit to Amiens and Abl^eville. Two of the worked flints of 
Amiens were discovered in the gravel*pits of 8t. Acheul— -one at the 
deptii of 10 and tiie otlmr of 17 feet below the surface, at the time 
of my visit ; and M. Georges Pouchet, of Kouon, autiior of a work 
on the Kaces of Man, who has since visited the spot, has extracted 
with his own hands one of these implements, as Messrs. IVestwicU 
and Flower had done before him. The stratified gravel resting im- 
mediately on the chalk in which these rudely- fashioned instruments 
are buried, belongs to the poet- pliocene period, all the freshwater and 
land shells which accompany them being of existing s[>eGie8. The 
great number of the fossil instruments which liave been likened to 
^tchets, spear- beads, and wedges, is truly wonderful. More tl>an 
a thousand of them have already been met wdth in the last ten years, 
in the valley of the Suinuic, in an area 15 miicH in length. I infer that 
a tribe of savages, to whom the use of iron was unknown, made a 
long sojourn iu this region ; and 1 am roiuinded of a large Indian 
mound, which I saw in 8t. Simond's Island, in Georgia — a mound 
ten acres in area, and having an average height of five feet, chiefly 
composed of cast-away oyster-shells, throughout which arrow-heads, 
stone-axes, and Indian pottery are disper^. If the neighbouring 
river, the Alatamaba,^or the sea which is at band, should invade, 
sweep away, and stratify the contents of this mound, it might pro- 
dnoe a very analogous accumulation of human implements, unmixed, 
per^ps, with human bones. Although the accompanying shells are 
^ living species, I believe the antiquity of the Abbeville and 
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Atnicn« flint instrumentN to be great indeed, if compared to the 
iinteH of history or trndiiion. I consider the gravel to be of fluvia- 
tile origin ; but 1 could dett'ct nothing in the structure of its 
several jmrts indicating cataclysnial action — nothing that might 
not l>c due U) sucli river- floods a« we have witnessed in Scotland 
during the last half-century. It must have required a long period 
for the wearing down of the chalk which su[)])liecl the broken flints 
for the formation of so much gravel at various heights, sometimes 
loo foet nhovo the prcHent level of the Somme, for the deposition of 
fine sediment, including entire hIu IIm, botlt tcrrcHtrial and aquatic, 
and also for the dcnudati<»n which the entire mass of stratified drift 
has undergone, portions Jiaving l»een 8ucj»t away, so that what 
remains of it often terminates abruptly in old river cliffs, besides 
being covered by a newer nnstratifietl drift. Toex])lain these changes, 
1 should infer consiflerahlc oscillations in the level of the land in that 
part of rrance — slow movements of upheaval ami suLsidence, derang- 
ing but not wh(»lly displacing the course of the ancient rivem. 
Lastly, the disaj)penranee of the elephant, rhinoceros, and other 
genera of quadrupetls now foreign to Euroj>e, implies, in like manner, 
avast lapse of ages, separating the era in which the fossil implo- 
DJcnts were framed ami tJjat of the invasion of Gaul by the Koroans. 

It may, how'cvur be inlen sting ami useful to those who wish to 
follow' the controversy, first to enumeiate tl»e j>aj>ei8 just leftired 
to, and glance at tlteir salient points: — 

1, Mr, PrcKtwich'B puper rmtl to the K«)vhI Society, May 2(Uh, and rqmrtfU in 
the “ Prooeedmi,'*.** Tlie author coiilincn hmisfU' to Hit' corroboratiou ol the 
Ihcts : — 

Thnt the flint -iTTiplonH'nts nro the work of nmn. 

Thnt tlu’V were Ibuml in undtHturlu'd yroutul. 

That they itre uHHociulfd with iho r«-iuaiiiM ol extinct Mammalia. 

That tlie period waa u late ^jeologieul on«', mul luiteritir to tlie surface assuming 
its present *»ulline, ao far wn some ol U» minor features are etmeeraed. 

He does not, liowever, consider that the fuel*, ns they at present stand, of 
neceH^itv carry back Man m pant time nn^re than they brinj; lorwurd the ereat 
extinct Manmials towards our own lime, the e\ideiit«‘ having reference otdy to 
relatiM*, and not to absolute time; and he is of opinion that many of the later 
peolopcal chanpes may have been sndden or of sboiier duration imui pencraiiy 
cousulered, Jn fact, irom ibe evitienee here exiiibited, and from all that he 
knows repardinp drill phenomena generally, tlie author sits no reason against 
the conclusion that this periikl of Man and the extinct Mammals — supposing 
their contcnqMiraiieity to be pn>Yed— was broncht to a sudden end by a tempo- 
rary inundation of the land ; on the contrary, he secs much to bupport such a 
view on }»urely peological considerations. 

2. A I-cltcr fiom Mr. John Evans. F.S.A. and F.G.S., repardinp these imple- 
ments from an antiquarian rother than a geolopieul point of view, and divioizig 
them into three classes : — 

Flint flakes— Brn»w . heads or knives. 

Pointed weapons truncated at one end, and probably lance or spear heads. 

Oval or almond-shaped implements with a cutl;ing edge all round, possibly used 
ai sliu^stoues or as axes. 

Mr. Evans points out that in form and workmanship those of the two last 
elaaaes differeu essentially liom the implements of the so-called Celtic period, 
which are usually uiure or less ground and polished, and cut at the wide and not 
tlie narrow end ; nnd that, hud they been tound under any circumstances, they 
must have been regarded as the work i>l some other race than the Celts or known 
aboriginal tri)>ea. He fully coucurs w nh Mr. Frestwicb, that the beds of drift in 
which they w ere found were entirely uudi*tuibed. 
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3. " Ol>scrTiUion« on tho Diitcoverr iu viu‘iout LocnLiic* of tii« of 

Tfom&ii Art luiied with the UoneK of Extinct Baccs of Animab/* read to the 
Ktoyal 8iK*it*ty Mr. Charlen Uabbacc, M.A. 

Air. Babbatfe^i explanationa chiaflv relate to the care* in Sicily riaited by Dr. 
Faiconer^ ami art* muatraled with (ftagraiua. Mr. Babbage, in couvluaion, oU* 
aerves that the remaini of human art being found imbetiaod with bonea of ex* 
tinct races of animala in dupodta of ancient grnTc). admitting the exiatcncc 
of those aniniabt to have been contemporaneous with the original distributum of 
the grarei, it by no means ottrlainly follows that the race of man was c^teval with 
them. For the remains of man and his rude arts might occur on iho surface of 
that pravel long ages after the extinction of those races of animals. Several 
oausivs might produce ihoir mixture u. A rant lake bursting its barriers by 
erosion, or by an earthquake, might carry before it in its impe*t nous course the 
Bujierticial remains of man, mixed up with gruM-l containing the bones of the 
extinct races of uuimalM, and dejKmit them (Acr a large area of land at a lower 
level, b. The change of the course of a riv<T, or of a branch of its delta, might 
produce the same mixture of the remains of two distinct and far distant ages. 
It might, by the clearing out of its new ctianncl, carry off the gravel and the 
remains of extinct unimuln, anil deposit them, mixed up with specimens of human 
art, on Njiots whicli, after a fca ceiiiurie.», might again reap{a>ar a.s dry land. 
e. A narrow pas*!, the outlet of a stream of water, might be stopnexl up by th« 
ayaluiiches fulling from a glacuer »fU*r a severe w inter ; and the laae formed by 
the stream miglu thus jH*rii»dicuUy rise, until the pressure broke through the 
barrier, d. Amongst the phenomena <M*curring <lunng earthquakes, it has l*een 
observed that large cracks have suddenly opened and as sudaenly closed, either 
itnmedintely or suortJy after. During ihesi’ iiuiiuentarv orleiuporary openings, 
the rciuuias of the arts of man, aud ex on man himself, may have dropped into tho 
cliasui. I'ndcr such circumsiauces, rexuuuis of luuu and hit arts might occur lU 
f<»rmati<ni« of any dale. 

Mr. Babbage is satisfied that the flint-instruments have been worked by human 
hands, from his cxumuiutioii, many years ago, of the nuxle of making gnu-lliuta. 
Mr. llutibuge attax'hcH much importance to l>r. Falconer iluding most of the 
Tames belonging to the bipjmpotainus, and those in enormous numlmr*, upon 
which he fouiuls two conjwlurea, one dependent on the subsidence of the land, 
the other njioii the rising <»f the waters. Mr. Jlabhugc says 'J'he conclu- 
sion t«< vxluch these remarks lead, ih that whibt we ought to be quite pre- 
partni to examine any evideiu’c xxliich leiuls to prove tno great antiquity of 
our nu c, yet tluit if the facts adduced can be explained and accounted for by tho 
<q*erutiou of a few simple and natural causes, it is iiiqibiluaophioal to infer th© co- 
L'XisU’Uce of man w ith those races of extinct animals. 

4 . The paper by Mr. Evans, of Nash Mills, rend to the Society of Antiquaries 
on June 2nu, dciailiug facts which prove, almost beytmd controversy, thesumilta- 
neons deposition of instruments worked by the hand of man, with lionea of th© 
extinct mamnialiain the drift of the Fostpliocene perimi. Whether the age of 
niau's existence upon the earth is to be carried back far beyond even Egyptian 
or Chinese chronology, or that of the extinct elejdiarit, rhinoceros, and other 
animals brought down nearer to the ]>rx*seut time than has commonly been 
allowed, must remaiu a matter for conjecture. Thus much appears nearly india- 

J iutablo ; — That at a remote jicriod, possildy Ixcfore the separation of liingland 
rum the Continent, this portion of the globe was densely peopled by man ; that 
imidementB, the work of his lumds, were caught up together writ h the bones of 
the extinct mnnunaba, by the rush of xvaier through whose agency the gravel 
l»eds were formed •, that aliove this gravel, lu comparatively tranquil fresh water, 
thu k beds of saud and loam were detioaited, fall of the delicate shells of fVesh- 
wutx*r moliusca ; and that where all this toxik place, now forms table-land on the 
summit of hills nearly 200 feet aimve dhe level of the sea, in a oounti^ wtmse land 
is uow stationary, anil the tac’e of which has remained unaltered during the whole 
perioxl which history or tradition embracea. In conclusion, Mr. Evans suggested 
a careful examination of all beds of drift in which elephant remains luw been 
found, with a view of ascertaining the cu-cxistence with them of these flmt-ijuple- 
ments, and still farther iilustratmg their history. 

6. A Letter in the Atkenaum, No. 1651, from Mr. Thomas Wright, the eminent 
antiquary, who considers the great number of these implements found together 
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M ■irwiitKt the of Mr.Prestwioh enil Mr. Ermn* ; nor doe* Mr. 

belierr f heiie iio>nU)ed flint iinplenimU to b<« the work of men*» hutda ; they do 
not nl nU rneraiblc the flint implement* Merit>e(l to the Celtic period, and their 
form* miifht h*re Keen produced natarally by » violent «nd continued gyratory 
mottrm, i>crh«]i* in water, in w hich they were Itmhle to be ■truck by other bodie* 
in the »«nie movement ; ngcnric* have, no doubt, beeu at work, both during and 
^ce tVie geological period, of which we are ignorant. 

6. A letter from Mr. R. Cull, in the No. I6fl2, aho taya !— -•* If 

Ceolagiet* uidoriMi the reported opinion of Mr. Prc*twich, ther will have toahnw 
m)w it i* that no OMeona rmnam* of mankind arc found, while hit work* of art 
abound in the drift, itappeare eiiaier to believe that thfwe flmtHare not fkahionad 
by art, than to believe that they ore, with the antiquarian gmilogioal diiBeuitiaa 
oonnectttd with it." 

7. Mr, I'vHmi** reply to Mr. Wright (Athnmmm, No. 10.12), maintaining the 
fllnt-implemcnlB to be the work of men'* htuid*. from tlicir nniformitv of luape, 
correct outline, and nhiirj» cuttini: edge* and pointn ; adding, that they do not 
oeonr in e<jual nlnindonoo throughout the particular formation of drill m which 
they iiave been found. 

8. A Idler from Mr. A. C. RaniBay, contending thnt'tliew) flint -hatchet* are aa 
clearly work* of art uh any ShetTldu thwittle, anti could nut have been producad 
by the action of running water, or wave* on a l>each, which remove not give 
aMperitie*. Their po*itiou in the drift i« tcalified by Tarioiu indei»«ndont ollioen, 
I'rouch and Engliwi. (Bee Aiheiueum, No. 1656.) 

0. In Dr. Anderwon** paper, reft<l to the British A*»ocirttion, the akuUa of 
Aniieii* and Abbeville, the remainn in the cavern* of Torquay, and tho*c in Sicily, 
the flint weapon* in veined limestone in Cantirc, and the urrow-heada with 
elephant remain* in Siitrolk, were iuoceasively brought under review — thcaolntion 
of all th©*» given by Dr. Anderson Iwing, that frtim the action of mdrifying apringa 
the imb*tdenee of tra<’tH of eountrv, the falling-in of the roof* of oaveraa, the 
undennitung of clifl* and headlauii*, the aupcrtlcial aoil i* ineruatiKl or buried 
beneatti the strata on which it wan originally eupcrimpoacd. lie naw no evidenoe 
dedueible from the superficial drift* to warrant a demrturc from the uaually 
aoeepted data of man’* very reocut iutrotlucliun upon tno earth. 

10. Mr, Wickham Flower'* “ ( tbaervatione on a flint-implement recently dia> 
covered in a boil of gravid at Ht. Achcul, near Amiens," rend to ilie Ueologioal 
Sooiety. The alight elevation of the chalk at Bt. Achcul i« comtxMcd of 
water-worn chnlk-nints, and ia about 10 feet thick ; above it i* a thm band of aanii, 
auniiounleil by samly be»l* (It feet 0 in ), and brick-earth (11 Icct l» in ). In the 

g 'avel the remuin* of elephiuit, horse, and deer have bcim found, with laud aitd 
eah-water hIicUh of recent «peciea. From the grovel Mr, Flower dug out a flint* 
implement, shaped like a apeur-head, at about IM inches from the face of the pit, 
and 16 feet from the surface ol’ the ground. Mr. Flower in this commumcauon 
pointed out evidenoos to jiruve that this and many other aimilar fliot-implcmenta 
obtained from the same gravel were really the result of bmunn manufactore, at a 
time previous to the deposition of the gravel in it* present place. Mr. FloweFa 
visit to Bt. Acheul was uuule in company with Messrs. Frestwieh, Godwin*Aoat«B, 
and Mylne, with a view to verify the discoveries made reapeeting the ooenrrenee 
of flint-implements in the gravels and peat of the Bomme Valley by M. Boucher 
de Fcrthi'*, of Aitnens. A large collection of osseous remains ami flint-objeota 
from the (ffotto di Maccaguone, and others from Ban Giro, were exhibited ; alao 
•pecimeuA oi flint -objects from Brixbain Cave, the grave) of Amiens, Ac., and a 
aehaa of iluit-implomeuU from Arabia, North America, Mexico, Ac. 

11. Dr. Falconer's paper on some caves near Palomio, ahowing that water had 
•oroething to do with funning these flints, h evident by the soil, or " uave-oarth** 
in which they were buried. “ Slightly-iiiclin(*d planes of iiliooenc depoaita'* 
afcretch outsule towards the sen, upon which i lie content* or the cavea aecm to 
have been emptied to a great cxieut, and the “ bone breccia" atill rcmaiiu. 

12. Professor Henslow's letter to the Afhenmtm, No. 1673, describing his visit 
to the celt-pn ducing brick-pit at lloxuc, Suffolk : he supposed there must have 
beau a manufactory of oolts from flints, quarried from the gravel found about 
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tbit ftpot, Aii«i thiit mMiT aiiinilv fni{rBi«ati sc&ti»r^ ikbont thi* pit w<tre drills 
frr*in flints em(>layed in the maDuiisetonr. Mr. Hnuknr h»ft no doubt of tko 
Home colte being srtiflcml ; but he ooulo not meet with sny evideuoe tbst ia« 
'Oltned him to beiieTe thane oelu to be oosrai with the ploietooene remsius oIk 
tnined from the bnok>enrth bed. 

13. l>r. O^len’s Letter to tho Atk^nunm, Ko. IflTl, in which he mniTitniiui 
that these flint* do not in form reM^mble nnrthiiie which Art HmI ever been 
known to mjtke ; end their furm* he attributes to tM protrouie<l ubemistrr of 
geology : ns he ndds ; — ** CausKh'rmg how extremely Utile is known nlniut the 
originnl formation of flints. — what solrent brought the silknc acid to its nidus in 
the chalk, what obstacle there seised and retained it, — wbst orrstsUisation it 
obeyed, sometimes furnishing tho most beautiful and delicate unprsnsions, bwt 
generally the nuHit uncouth, tuberoso forms, — I feel nuiro inclined to think that 
sonu' flints, when subjcctinl to the disset'ting agency of corrosive liquids, under 
many complex cirounistancea and during iucalculable time, may uaturally yield 
euch forms.’* 

14. Mr. Wiokhsm Flower’* Letter to the Timet, Nov. IS, detailing hi* visit tf> 
Amjoiis and Ahlieville, satisfying lum of the accuracy of Mr. l*restwirh’s con- 
clusions, describing tho implements as the products of human lalxiur and skilly 
nearly a* sharp and clear as if made yesterdnv ; that portion of tlie natural sur- 
fat'e of the flint which ha* not lieen struck otf in the manufacture, htdng munb 
water-worn, as arc also the pmhidos which are found with them. Now, the sharp 
edge 1>cing retained, denotes that the force* by means «»f which these tliinga 
were carried into their present (losition, were in operation hut for a short yieriod • 
and that the actual condition of the gravel in which they arc ftmnd, and from 
which they are fashioned, was due to mjnie farmer change or changes, bv maana 
of which these masses of flint were torn from their chalk matrix, ilut Mr. 
Flower u at a lots to account for no trace of humsu hones or any other work of 
art l>eiog found with these implements, and for several hundreds of them bei ng 
aocuiuulatod in a single gravcl-pit. 

16. Mr. Evans’s Letter U> the Timet, dnieil Dec. 1st, referring to the disoorerT 
of Imjdemcnt* at Hoxne in Hufiblk, by Mr. John Frero, F.U.8., in 17U7, whion 
were precisely similar in form to those found at Amiens. The Suffolk weapons 
were then considered as implements war “ fabricated and usimI by a people 
who had not the u*<* of metal.*,” and Mr. Frero, l»y the situation in which they 
were found, wjmi almost templed to refer them “ to » very remote period indeed 
—even beyond that of tho present world.” Nor was any doubt then expressed 
as to their humau origin. 

10. Mr. Preatwich’s Letter to the AUrntnum, No. 1675, controverting part of 
the evidence reoeived by Professor Ucnslow from thcwoikuicn at liuxue, but 
too lengthy for quotation. 

17. A Letter in the Timet, l>ec. 5th, in reply to one of Doc. 1st, as follows »— • 

There is and has lieen no question as to the ilnding of what are called * celts;* 

in beds of ‘ drift.’ The different^o lies between * real works of art' and broken 
stones said to be so. They are ail in * drill.’ What is ‘ drift The detritus of 
various stone* or oilier luiueraiogiual formations heaped or swept together by 
running or rushing waters. 

Borne call this an alluvial deposit, some diluvisl, nud, sgain, others ssy there 
are both diluvia^ and alluvial dci>osits. Every gtMdogiBt is aware that many snob 
sedimentary deposits overlie each tither in some places, and even nu^^lem expe* 
rienee shows how rapidly mere alluvial accumulations, such as samlhauks, bars, , 
or mud, increase or alter. Those searchcm after truth who would give reaaons 
for their faith, and who have studi«»d the works of Hutton, Herscher, Von Buck, 
]>eU, Murchison, Hugh Miller, M’Causiand. Anderson, and many others, are 
m^kelr to be superficial or prejudiced. Had they been so, they would nave 
averted their eyes.” 

In the Af^emtum, No. 1675, are fresh notices of Mr. Frere's ** flint woapom** 
found in 1797, which seem to be quite different from Mr. Flower's ** cats* 
tongues” {langttet des cksts) of the bomiue Valley. 

Those flint weapon*, so generally— indeed, indisputably— considered to hava 
been the rude manufacture of uncivilized men, are as similar to the present flint y 
or stone, or volcanic glass arrow-heads, axes, or knives of savages, as if made 
by them. AVhat is more natural than that disturbed masbc*, upheaved by earth- 
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qtiAbf*, or broken down from cliff* by action of water, abould occasionally overlie 
uioilcrn, even Ibe numt modem, ibrmatiuus ? 

Mr. Darwin tcU* u* of cliffs in Faia^nia full of fosaila. Suppose such a cliff* 
face fallen ilowu over an Indian buryin^.j^mnd, and a river afterwards diverff* 
ing from it* bed d(*positin^ a varietj ol detritus, or drift, includinfr minenua 
from (be Andes. An obsener of nature who “seea aernions in sionea," and 
design in everythinK, need not drea<l iiivestiirations, nor that they will lend iO 

npset eiKtnltlished ojiinions’' which arc correi't. 

\Ve old f<»lks are satisfied that there is no stronger testimony to the Udtle 
(rijfbtly interpreted^ than ifeological seienee. me ask you to read the first 
chapter of Genesis by the lit;ht of the fourth verse lu the second ebiqiter, to bear 
in mind that the eipression “Fvenitij; and Mornin^j were,” or “There were 
Evening and Morning in the first (Ac ) day" (or jutkkI), may mean tiial Iho 
earth rotaGHl on its axis all tlusi undefined time, that we nmv now tie in the 
perM»d of rest tnun creation, the seventh, and (hen compare the bent modem 
geological Mccnimt of t hi* earth’s «ucce.*»ive altcratioiiH, uddilions, and impnne* 
mcmls, all, every one, directly tending U» pre]»ttre (his world ft>r the abode of 
man. 

Dow can Bunsen, Horner, Darwin, and others, assign at least 14.0<¥) years aa 
(he terni of nmn’s existence on eurili, while they utl'cel u» deny or ignore the grt'Ot 
I'net which their prinenial auth<*rity, “ Muuctho," adverts to as a matter of 
iiotoriet y-*-namely, a deluge, he ntul other heathen (so called) authorities only 
vbilering as to the period of that great catastrophe H ^ 

]S. Letter from Mr. J. AV^-att, doted DeccinberlHh, to (he T’lmr*, strongly urging 
the iinpleiiieiits to have l>eeii w(»rked liv iiihii. K<»nie “ have attempted to account 
for the peculiar form of these Units by untural pheiiomeiin, by cmi'micoJ notion, 
by \iolent tuMiou of water, by fro«*turc from smlden change of lemiicratnre, by 
dirci'l igueoUH action on the silei uml one writer “ utteinpls to show by frag- 
tucut* taken from his glass manuiiietorv, that when a bul>ble or other imjioriectiou 
occurs, there is Gnidetieyin ghisHand silei to sjdit up into fvirnis like theso-calied 
celts." Hr. AVyntt adds ; “ When cither silex or glas* is fractured by the pro- 
cesses lu‘re described, it presents n shurn edge along the whole side of the Iroc- 
tnro, but iri tliese flint imideim niH the edge it.self is jagged, ami evidently formed 
by a siieeession of small fraiMures or <'hippiiigH otf. lu the large ones (the 
AorcArs of .M. de Derlhes) this working is not curried oa to the best or thick end, 
'which 1 take to bo strong ciidem e ol design." 


TEMrKUAirUK (IF THF. KAKTH. 

Mn. Hopkins has (iclivcred, at the lioyal Institution, a lecture 

Uii the TeiiifHirature of' the Karih at Hiliererit Jlcpths.” He noticed 
the ohserviitioiis lundo in ditt'creiit parts ol Europe, from which it 
tvppcars that the teiniH-rature iiicieaseM 1 dey:. Fahrenheit’s therino- 
inoter, every additioiml CO feet that it aiijiruaches nearer the centre 
of the earth ; and alluded to observations made in sinkinjj a shaft at 
Monkwearinouth to tiie dejith of 2200 ftjet, and of a still deeper 
shaft at Dukintield, near M;uichestcr. Assuming tliat the tempera- 
ture eotilitaies to increitsc at the same ratio, geologists ooiiclude that 
at a deptli of about seventy or eighty miles the heat would be equal 
to 0000 deg., at W’hich the hardest rock would l>o melted. The object 
of Mr. Hopkins was to show that such conclusions are erroneous, 
lu tlte first place, they arc founded on the assumption that the lower 
rooks possess the same }>owcr of conducting heat as the sedimentary 
deposits on w'hich the observations have been made ; but supposing 
the conducting power of these locks to be greater, then the increase 
of temiieratuio in descending through them would be in a slower 
ratio, always supposing that the source of heat was the central por- 
tion of the globe, lie iliustiated this position by corujiaring the 
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traiijimia«ion nf heat tlirough a tliick of metal aiul through a 

plank of wood, lK>th being exposed to the jMime temperature. In 
the former caae, owing to the greater rapidity with whudi the heat ia 
conducted, the external surface, though more removetl from the 
heating source, would l>e only of the same temperature a« the outer 
surface of the thin plank of wood ; and, in f)enetrnting through it, 
deeper 8f>accs must Ihj traversed to arrive at equal tern p>eratu res. 
Mr. Hopkins has un<lertaken a series of cx(>eriinents to ascertain 
whether the primary crystalline rocks do not, in fact, conduct heat 
more rajtidly tlian chalk, which he took as representing the conduct- 
iiig property of sedimentary deposits in general. The result of 
upwivrds of one hundred expcrltnentii was, that the crystalline rocks 
are much hett4*r conductors t)f hout ; and Mr. Hopkins said ho was 
persuaded from thtwe experiments, that the cH)nducting power of the 
lower rocks exceetls fotir or five times tliat of the uj)j*er deposits. 
He came to the conclusion, thereft»re, frtun his experiments, that the 
depth at which all bodies became Huid by heat must he three or four 
hundred miles, insteail of seventy or eighty. TIjo same conclusion 
could also be arrived jit :istix>nomtcally by the ]>rccesHion of the 
e<|uinoxes. The {HiricKls of the cliangeH of the )K>sition of the earth's 
axi.s, w'hich occnaion the precession of the equinoxes, has been oal- 
calate<l with great c.'tre, and those calculations agree exactly with 
a.stroijonucid observations^ But the calculations of the effect of the 
action of the moon’s different attraction on the nearer anti more 
distant parts of t!ie earth, which j»roduce8 that pjhentunenon, were 
made on the asauiuption that the earth is a solid body, and they 
W'ould not be correct if the interior were fluid, with the exception of 
so thin a crust as geologists suppose. Assuming, liowever, the crust 
of the globe to be tliree or four hundred miles thick, the fluidity of 
tlio reniaiiiing jsirtions of the interior wouM not di.sturh tiie calcula** 
tiuUB of the mathematicians ; and the conclusions which they havu 
arrived at would correspond with astronomical observations and with 
physical experiments. JNIr. Hoj>kin8 alluded, in conclusion, to 
objections which have been noised to his hyi'otbesis, but ho said ho 
ieit assured that all those objections could be satisfactorily answered. 

PROFFK.HOR FORBES ON ICE. 

A DISCUSSION on the properties of Jee took place at the late meet* 
ing of the Biitish Association, <liiring which Professor Forbes made 
tiie following statements : — He agreed with Profoss(jr J. Thoms4>n that 
the phenomenon of regelatiou is only another phiise of that profwrty 
of ice which renders it viscou.s or plastic on the great scale ; he 
differs from him as to the explanation, at least when applied to the 
phenomena of glaciers. Profensor Forbes has no wish to deny that 
in laboratory experiments, where ice is ex|K>8ed to sudden and ex- 
cessive changes of pressure, the lowering of the freezing point anti- 
cipated by Professor J. Thomson may be really efficient in re- 
aggregating tlie fractured masses. But the view of the gradual 
fusion of ice throughout a certain small range of temperature below 
32'' (as proved by M. Proson from his own and M. Kcgnault’s ex* 
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perimentM) appear to lum to neramtaic the phenomenon of regelation 
without any preMure at tUl. If ^2*" the tem})eniture of ice in the 
extremity of diiHtoiutifm or on the point of coneetHion into water, 
4ien a Boli(i block of ice at a thawing temperature bag a genaibly 
lower teui{>erature in itg interior tlian at it» surface ; a fact which 
Profesnor Forbes has verified b}’^ observation. Such a bhwk may 
indeed be conceived to i»e subdivnie<l by isotlierroal surfaces, of which 
exterior one only can l)e considered tf» have a tein|>emture of 32*, 
the temjierature of the nucleus being, say 31* 6\ or jierliaps a good 
4ieal lower ; and the intermediate parts having taken up a portion of 
latent heat, must have on intermediate tem]>eniture. The thiekneM 
nf Ibis stratum of variable toniperature is perhaps not less than an 
inch, and the ice which composes it has manifestly very different 
mechanical qualities from the nucietis. It is what mineralogists call 
seetile, that is, easily cut and fashioned by the knife, with small 
hardness and little fragility. It resembles in this respuct cheese or 
hard brown soap, and may be sfjueezed and moulded under Bramah's 
press without splintering, showing the characteristic forms of soft 
aolids liviutcd in the same manner. In this resftect it differs 
importantly from the crystalline nucleus, which is liaid and splin* 
teriiig. ] t is manifest that a glacier during summer is ]>laced in the 
most favourable circumstances to assume this soft tmnsition state, 
being e:;po«^d for days and months to a het sun, hot air, and water 
infiltrating innunicra\ile crevices. • 

But to return to regelation. Admitting tho constitution of a 
block of tliawing ice to be such os has been descrilied, the exterior 
Murfaoe alone is maintained at a temj>erature of S2“, and it is so 
exclusively by the houixxjs <if heat (air and water) exterior to it. 
The interior strata of ice next to it are colder than itself. Withdraw 
the air or water by placing next tr> it another block of thawing ice 
in precisely the same conditions with the first, the superficial film of 
water common to botli is placed l>etween two surfaces of slightly 
colder ice. it consequently falls ia temperature by giving part of its 
latent heat to the interior ice (which it softens more or less), but in 
doing so it becomes itself frosen. If the data be correct, it is certain 
that regelation must result from this conutitution of ice and water. 
It is }Uso certain from experiment that ice but little inferior in 
tem|>erature to 32*, or having token up part of its latent heat, is 
■ufliciently softened to be moulded under itrcssure, and to cohere 
with otlier similar surfaces without the intervention of water at all, 
4ir anything which can be strictly de8cril)ed as regelation. This may 
be, and proltably is, tbe ordinary condition of the ice of glacima in 
anromer. Geiicrally speaking, when ice and water remain in 
intact the tendency of the ice is to thaw, and the tendency of the 
water is to freeso. If the fonuer predominate very much in quantity, 
AU in the ease of a small ice cavity containing water, the water will 
gradually pass into the state of ioo (provided no external heat 
reaches it by radiation or otherwise), its latent heat going to soften 
slightly tbe surrounding msss. If, on the other hand, a small mass 
4ji ioe fioat in a sisteru of water, it will in time melt, the coki of 
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ctyiiUllizat’K^n Wndiiig niertiy to riiiidor the wAter alighlly less 
mobile. — Atitenwutu, No. 1070. 

CJLPt 

A VALUABLE collection of Fusttii remains from triamic Htmta at 
the Cape of ( lood Uu|»e has recently been presented to tliu Bntiali 
Museum by the Governor, Sir George Grey^ K.C.B. it ctnitains 
some interchting additions to the siuguhir BiUeutal Keptiles described 
by PrufeHiior Owen in a series of njemoint in tlie UtUotjical Tvuntao 
/tons. Tlie new forms have boeu named by tiie Professor : — Pt^chu^ 
yuatiius (irdirU^ a sub-genus of Dicyuudout saurian, remarkable fur 
the angular contour and declivity of the fore j»art of the skull, — 
Oaletaurtit jilanicei)*, a Muiall stiuriuii, with iiunieruus teeth, includ- 
ing caniuos, having th« propoi-tions and i dative iiositiuii of tliose in 
the weasel tribe , — Uudcnoduu JJuinii, a c-Jiiipietely Uiotldchs saurian, 
Analogous to the Bliynciiosaurus of the New Bed l^iaadstouc of 
Shropshire, with uii extinct kind of Gavial. 


FOH8IL BIUD AND CETACEAN FUuM .\EW ZEALAND. 

PROFasKOK Huxley has dc.sciibcd to the Geological Society a 
Fossil Bird and a Fossil CeLacciui fr<*m New Zealand. These remains 
were, the right turso-iueUiXarsal hone of a member of the Penguin 
family, alli^ to Kiulyptct, hut iudicalmg a bird of much Uiger size 
than any living K|>ecies of tlnit genus, larger, uideed, than even the 
largest AptenmltjUx^ and to which the name of Palctudypic* antarc- 
ticut was given, — and the left luimerus of a small ceUiccau, more 
nearly resembling that of the cumiuon Porpoise than that of any 
other member of the order {JiaUeua, IJalwHoptera, Munodon^ Dd- 
jkhinwSy Urea, li iiperoodmt) with which the nutiior had bc^i able to 
compare it. Nevertheless, as there are very marked diiferuiiccs be- 
tween the fossil humerus and that of Pkvcitua, iTofessor H uxley 
xiatned the species Pfwcienopnu Mantdli, Mr. W. Mantel], F.G.S., 
to whom the author was indebted fur the opix»rtunity of examining 
these bones, stated tiiat the beds whence they were obtained were 
eertainly of Tertiary age, and of much earlier date than the epoch 
of tile Dinuniis, which he considered to have been colitempora- 
neous with man. The Palaadyjjtu was Iruiu an older bed tbau the 

Professor Huxley drew attention to the remarkable fact that a 
genus 80 closely allied to the Penguins which now inhabit New Zea- 
land, and are entirely contiued to the boutheru Hemisphere, should 
have existed at so remote an epoch in the same locality. 


PTEitA&PlS IN LOWE& LUDLOW BOCK. 

Thb Preeident of the Malvern Natural History Field Club, the 
Bev. W. S. byiiionds, announced at the Apperley meeting of the 
Cotietwold, Malvern, and Warwickshire Field Club, the discovery 
of that oldest known fossil fish, the Pteraspia, in ike Lower XauUow 
rock of Leintwardine, near Ludlow. 
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nitYRICHIA. 

BKTRicniAS have Ix^en found by Mr. Rol)ert Jones in specimens 
sent to him bv Professor Dawson, of Canatia, from the lower carboni- 
ferous beds of Nova Scotia. They have never hitherto 1>eeTi met 
with in any later formation than the Upper Silurian. Mr. Jones 
has also seen Bcyrichias in the lower carl>oniferou8 strata of the 
border counties of N(»rth Ilritain, in specimens W'ith which he has 
l>eon favoured by Mr. Tatt% of Alnwdck. A new genus, allied to 
l^eyrichia, and to be narnetl Kirkhifa, is represented by one sjiecies 
in the lower carboniferous rocks of Glasgow, and another in the mag- 
nesian limestone of JSunderland. 

CONMCAL FORM OF VOLCANOES. — FV’FNTH OF FTN-V. 

Hir Chaulf.m Liell, in a pnjwr read by I»im to the Royal Insti- 
tution, iiib.TH, from two recent excursions to Etna, t}>attlie discovery 
of lava being capable of forming coniiniiouM and tabular masses of 
crystidline rock on steep slopes, often exceeding ilO", enables ua 
henceforth to dispenso with that paroxysmal and terminal upbeaviib 
which tlio advocates of “craters of elevatioti” legitimately inferred 
from tlieir premises, for it was as necessary for them, so long ns the 
volcanic hs'cls were assumed to have boon originally borizonUil, to 
ascribe the whole elevation to a force acting from below, as it w'ould 
have been if the uppermost layers of eiudi volcanic mountain could be 
assumed to bo of marine origin. In opposition to such a doctrine, Sir 
C. Lyell maintains that mechanical force has nowhere played such a 
dominant part in the (’one-making process »ts to warrant our applying 
any other term save that of “cones of eruption” to volcanic moun- 
tains in general. 

In coiiclusiou, the lecturer a brief sketch of the series of fUMilopcal events 
which he Rup|>OHcd to have occurred on the silc of Kina since liie titue of the 
enrUcst eruptions, events which may have required tluuiHainls of centuries for 
their development. The first eruptiwis »r<* believed to have lieen submarine, 
occurriiqi probably in a i>ay of the sea, which was gnuiuallv couverteti into laud 
by the outpouring of lava* and acoriw, a> well n» by a slow and siinidtaucoua 
upheaval oi the whole Icrritorv'. The ItasHlts, and other igneous products of the 
Cyol<:y>eaii Islands, were formed eontcmiK»raneou*ly in the saniewea, the inollii»> 
cous fauna of which approached very near to that now inhubiting tlie Methter- 
ranenn ; so imudi so, that about ninetecn-twentielbs of the fossil species of the 
aub-Kinoan tertiary strata still live in the adjoining seas. Hence, as that part of 
Etna which is «>f suliaerial orijfiu is newer than such fosvils, the n^je of the luoun- 
tain is proved to be, Keolu(;ically s)>eaking, extremely nuMiern. During the 
period when the volcano was slowly l>uUt up, a luuvenieut of upheavol was 
gradually conxerting tracts of the neighbouring bill of the sea into land, and 
causing the oldest volcanic and associated sedimentary strata to rise, until they 
reached eventually a height of 1200 feet (and ]>erhaps more) above the sea-leveL 
At the same time the old coast-line, together with the alluvial deposits of rivers, 
was upraised, and inland clitls and terraces formed at successive heights. The 
remains of elephants, and other quadrupeds, some of extinct species, are found 
in these old and upraised alluviums. Fossil leaves of terrestrial plants also, such 
as the laurel, myrtle, and pistachio, of 8|>ecies indigenous to Sicily, have been 
detected in the oldest sul>aerial tufl's. .\t first the cone of Trifoghotto, and pro- 
bably the lower imrt of the cone of Mongibello, w wi built up ; sull later the cone 
last-mentioned, beooniing the sole centre of activity, overwhehueil the eastern 
cone, and finally underwent in itself vuricus trausforiuatious, including the trun- 
cation of its summit, and the formation of the A al del Bove on its eastern 
flank. Lastly, the phase of lateral eruptions began, which still continues in 
full vigour. 
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Mr. G. Poulott Scrope, M.P., F.R.S., has al«o cominunic*r\t«J to 
tho Geological Society a pa{>er “ Ou the mode of formation of Volcanic 
Cones and Craters.'’ The auUtor refers to Baron Humboldt having 
in his Co$mo$, vol. iv., applied the whole weight of his gru;vt autho* 
rity to the support of the theory of uphearal in contradistinction to 
eruption as tiie vcra rataa of volcanic cones and craters, — a theory 
which the author, with Sir Ctiaries Lyell, M. Constant PrtSvost, and 
many oUiors, believes to l>e not merely erroneous, but destructive of 
all clearness of apprehension xva to the character of the subterranean 
forces, and tlie pari which volcanic action has played in the struc* 
tural arrangement of the eartii’s surface. 

He allowed, liy reference to the works of Spallanzani, Dolomitm, 
Breislnk, Ac., that the c.arly observers of volcanic rocks and plio* 
nomeua, together with the unscieutiHc world, liMiketi upiui volcanic 
cones and craters, whether largo or small, as tlic result of volcuino 
eruptions ; but that of late years a new tioctrino had been pro|>ji* 
gated by HM. Humlxildt, Von Bucli, Klie *le Beaumont, and 
l)ufn5noy, wliich denies altogether that volcanic mountains liave 
been formed by the accumuialiou of erupted matters, and attributes 
them solely to a sudden “ bubble- shaptnl swelling-up” of pre-existing 
horizontal straUi, — the bubble .sometimes bursting at top and tlien 
leaving its broken sides tilted up arouiiil a liolltiw ^elevation crater). 

We have not space for the details. In rcc.apitulation, he declares 
that the characters of all vulcanic mountains and njcks aiv simply 
and naturally to be ivccounted for by their eruptive origin, the lavas 
and fzagmentary matters accumulating round the vent in forms 
dctermiiietl in groat degree by the more or leas imperfect Hnidity of 
the former, which, as in tho case of some trachytic lavas, glassy or 
spongy, may and do congeal in domes or bulky iinuwes immevliately 
over, or in thick beds near the vent, or, as in th.at of moimc basaltic 
lavas, may flow over very moderate declivities, to great distances ; 
and cuasequently that tho upheaval- or elevatiun-cratcr-thoory is a 
gratuitous assumption, uusupjairted by direct observation, and con- 
trary to the evidence of facts. He concludes by representing its con- 
tinued acceptance to be discreditable to science, and an impediment 
to the progress of sound geology, inasmuch as false ideas of the 
bubble-like inflation, at one stroke, of such mouiitiins as Etna or 
Chimborazo must seriously atTect all our sjieculatiuijH on Geolo:^icaL 
Dynamics, and on the nature of the subterranean forces by which 
other mountain-ranges or continents are fonued. 


kBL'PTIOiir OJ THE VOLCANO MAUNA LOA, IN THE ISLAND OP 
HAWAII. 

Mr. W. L. Green has forwarded to the Udinbuiyh Xew Pkil</- 
»ophical Journal, No. ly, an account of this eruption. On Sunday, 
the 23d January, 1359, the Volciino l»roke out. The lava ran in a 
N.N.W. direction, and by the end of the month reached tho sea at 
a place called Palaoa, nearly foriy miles from the crater, where it 
destroyed a small fishing village. 

The schooner “Kamoi” sailed from Honolulu with a number of 
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perHonN on l>oar(i to viiit the ii«ig))liaurhorHl of the eruption ; and, 
on her return, an extra wlitiun of 21u Paci^ Commercud A dcertutr 
WM ]>uhliMbe<h witli a map of Haa'aii, ileecrihing the course of the 
lava-alreain. Cofdes of this jiaper have b«»eti sent to England by 
Mr. Green. 'I'iic 8|M>t visited by the excursionists was about ten 
miles fr<»in the mouth of the erator. Mr. Vauciry, an English 
traveller, had set out to reach the crater itself, and had not returned 
when the * ‘ Kamoi ’* left the island. 

From the distance at which we obiierreil it, aliout ten niiks, the 
crater apjicarcd to be circular, and perliaps .*100 feet across. It may 
j>rove to he 500 or even 800 fuel across. Tbo rim of the crater is 
surrounded by cones of stones and scorise, these cones constantly 
varying in extent, now growing in size, and agnin all tumbling down. 
Ths lava does nut run out from the side of the crater, like water 
from the side of a howl, but is thrown up in columns, like the 
Oeyser springs, mckets, or a pyramid, to a height nearly double the 
base of the crater. If the moutli of this lie oUO feet acrusH, the 
perpendicular height must he 800 t<i lOOO feet. 

Ihe lava runs in a great iiiimher of streams, spreadingoutio hve<Mr 
six miles in width. For the first six miles fi*oin the crater the deiioent 
is very* rapid, ihe flow of hiva varies from lour U) ten miles an hour. 
But after it reaches the level plain the strciiin uioves slower. 

Aiiother stream is described :is rolling over the plain, twenty to 
twenty* five feet in height, and aUiut lui eighth of a mile in width ; 
in fact, a mass or pile of red-hot stone, restinhling a pile of coals on 
fire, burnr along by the ]i<]aid lava stieam underneath. As it 
moved slowly along, large red-hot houldein would roll down the 
•ides, hi*euking into a thousand small stones, crushing and burning 
the titjes which lay in the track. 

The poor inhabitants of Wairianalii, the name of the village where 
the fire reached the ocean, were aroused at the midnight hour by 
the hissing and roaring of the approaching fire, and but just in time 
to save themselves. The village is, of course, all destroyed, and iti 
pleasant little harbour filled up with lava. 

Large lioulders of red- but lava stone, weighing hundreds if not 
tliousands of tons, thrown up with inconceivable |.K>wer high above 
the liquid mass, could l>e seen occasionally falling outside, or on the 
rim of tlie crater, tumbling down the cones, and rolling over the 

S ice, ivmaining brilliant for a few moments, then becoming 
and lilack, were lost among tlie mass of surrounduig lava. 
Watching it with inUmse delight, the only driiwback being the severe 
cold of tbe night. A dense column of smoke is described as con- 
tinitally rising out of the crater, on the north ‘side, in a contiimoui 
column, [lorhaps 10,000 feet high. 

Tbe stream which had run into the sea had ap}>arently ceased 
flowing, and was ouoie<l over, so that we croseed it aud re^iirossed it 
m many places, and thr<iiigh the fissures we could see the nioltett 
lava with its red-hot glow. An inteiiKe beat issued out from tbetA. 
In many places Uie surface was so hot that the soles of our shoes 
would have been burnt liad wc not kept in rapid motion. 
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KRUPTIOK or VEKrVirS. 

Is the monihi of July and Aupintt lHi»t Veeuviue tl'uiplayeii 
activity, and committed much devastation. Profewmr i’aimteri. 
Director of the (diservatorv on the mountain, T«|>oria that from 
May 4, the lava had continucMi to 6.jw almuat in the samo manner 
and direction. He lay* : — 

Its continncd olrriititin by Bnwf'wirc sTip^ritn posit ions iilK>Tr the lev**! of the 
F«mk) Grandr, wciMioned i'rpqufia oviTtbt^inirs <»n on** wale t«»witrds tbp rt>ad« 
■ad on the other over the culttvateU lantis lu tho liircK-tioit of the “ i'lroui." The 
Uve alerays flows out in a seeret manner, and pnH’f>ed« by sultterraneous 

chaml^ers nfler the manner of an aque>itu-t. wh.eh have )u*en foriioHl by itaelf,— 
and when it »s in a Ur;re mass it often break* in some din*etion* the walls of the 
paasa^e, and burats lorth an unexpected and iitiuauni nver of lln* in a apoi where 
it has not been •*m‘u fur a lon^ time. On the eveiuui; of the drd i>f Au(fitat tbd 
elreatiifi of lava towards the eitreuuty of the eurn-nt njtpeared to be aimosC 
S{ieiit ; but on the folhovin^ eveinn« tlu stn*Mni uppenn'd at a little diatanee fr<»m 
it* souPGw, in a site where it has not h«*<*u \initde lor a year, and all supinsseil that 
another mouth had lieen opened hen*. 1 ai» n.*w brantli of Uvi» ioLoweil the 
direction of the “ (M orie * of IslH, ami nuKler.ile.l the nu’peui* and the \iva<-ity of 
those on the llio <li (^ua^jha ai.d the Tiroiii. Tin* eh«.*Tteter of this lava, which 
apfieared on the tth of August, is somewhat diilerent Irom that of the either 
■trcaoia, «ven in eoiuur. In the mouth of June tin* Meisinoi^rapli aitnndl<pd four 
ahuuka of earthquake, the last of wiiu-h was on the ;luth of the mouth, and was 
very atroni; ; but Irom that day up t<» the l’*th of August no other wa-* marked. 
Ttie apparatus ofianatioii of Lamoni has presenleil l>v its inclination the fai'l of 
remarkable nerturhationa l»y which tin- scale of the itMtnimenl ha* got beyond 
the lldd of tue tuln*, and ufier siime tune iius returned. Tim water of the wells 
iu the niunth of .May was greatly •l.oonislied. TJie uihsh of lava wlm li hus is-«u<*d 
from the lateral mouth at the foot of the eone, umier the enormous congeries 
which conoesls it , may with mui'h probsinlitv lie estinistod at alniut Htl,(MN),UUO 
of cubic mt^rss, in a suiieHicies of al>out two souure imies. The alu*rt*d form of 
the ground hj the eiu»rn.ous masses ol iiardened iuia w bieh have Iliied uji valleys, 
elevated moiintauis, ami cn*ated new f^urntni" trenehea, exposeu many estates 
to great danger frtmi futun* iriundMtionH of (Ire, but, in my opimon, to no danger 
from the water, as the “aeone" has a marvellous property of absorbing and 
retamiug raiu>water. Jtefure lS5.> 1 auw an imfietuoim hcnml formed by the 
rains paosjust behind the Ubservatory, Rv the Kim-o th-llo Vetrana, and then fall 
into au<)thcr called the Farame, finally running into u ehannul whieh had hevni 
formed of mason work. After the lava, Imwever, had filled up those great l/ummi 
(valleys), not one tlrop of water woe seen to run. Vesuvius has oftaii preacutod 
the phenomenon of long periodn of small eruptions through mouths near the sum- 
mit of the cone, but this eoiitinuej flowing of Invafor fllb'eii months through an 
opening at the base of the eone is a laet perfeetly new, as is also new and singular 
the mode in whieh the lava bunts out, aud flow* secretly f.ir upwards of a mile 
at times, not beirayuig the source fruiii w iii<*h n eomek eien by its smoke. When, 
however, it is remembered that such sri opening ueiir the basi* of the cone is in 
direct communicutio’i w ith the lowrer ]»art of the central axis of the same, — that 
ii, with ths regular chimney of the volcano,— the favrt will appear new, perhaps, 
but very aato^. and then it will awaken no surprise to st‘« lava cuiuing out 
without aamokiug ain-rture, ticcause the great com* of Vesuvius at this eorijunc- 
liou gives out smoke at the top and lava at the has**. 1 wish to remark the great 
abundance of lead 1 have found in the largest iiiimlH*r of suldiniations gathered 
in the smoke>boles of the lava, though the chiortire of lead alone and urvstalliaed 
has been very rare. L<*ad was never ubwrved in the lava by those wKo before 
me hsd examined the matter which was eolieeted in the siuoke.holes. I found it 
for the flrat time in an aperture of the lava in lA-SS, in the state of elilorure, Imt 
in this eniptiou it forms a part of the grewter number of the subhaiations, and ie 
almost always mixed with other matter, whicti is generally chlurure aud sulphate. 
"^Aitridjf^Jrom tkt Aiken^utHf No. Sept. J, 1^69. 

EABTHQt’AKE AT QUITO. 

The citj of Quito, with its uumerous mouumcDta of arcliiteotiuml 
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magnificence, haa been laid in roina by a terrific earthquake. From 
tl»o journal El Arlettano we learn that “on the 22rid of March, at 
luiHqtaat eight in the morning, after a alight atn)Of>|ihcric detonation,, 
the mom violent inovcincinta of the earth were felt, in which it was 
seen that the city had renche<l its last end. 

“The voice of man wiis hushed in his ordinary affairs, and bitter 
lamentations and ]iraycr« to Heaven asceiuled in the midst of the 
quivering earth, the shuddering of niouiitains, tlio terrifying rei>orts 
of the towers and cuj>olas of the toinjile, aiul of the tiles and walls ae 
they fell to the eartii. Stfventy-four seconds were sufficient to re- 
duce to rtiins the pniud edifices which the i)en»everance of man had 
raised up in the course of many long years. 

“'J’hcre is not an cidiftco which has not suffered, and many do not 
ndmil of repairs unless they arc deinolishetl. The Cathedral is muti- 
lated, and tlje ]>lHce whieli was used as an KcclesiaHtieiil Court also 
loHl its roof. 'J’he portico of tl.e chapel of Kl Sagrario lost its best 
half, and the middle aisle is greatly injured, Tlje temple of the Augua- 
tineslost its ju incipal cu[)ola and the tower and angle of its cloister. The 
templeofthc CutalinoK came to the ground in its main part, which formed 
the front and the eujKtla, leaving several persons in its ruins. Of th® 
tcmplu of the I)ominicAn8 then* fell the haluKtrade.s, two anglOsof tiio 
principal court, undoneoi tlie second. The tower of the luMpitaldeiuanda 
immediate demolition, in conse<|ueiice of the ruinous slate in .which 
it has huen left. The church of Our Lady del Carmen is greatly 
injured, tlie great bars <»f iron which 8Uj>ported its angles hav- 
ing fallen. I'he iimgtiificent temple of Santa Clara has been com- 
pletely damaged, in confH'qucuce of the loss of her ctdlateral arches 
and the destruction <»f her little cufwda. From the temple of 
JVlerceil, there fell tlie high cu|Kda, some convent cells, and the little 
cupola of the tower, while the clock was striking the fatal hour for 
the liist time. Ifotli towers of the temple of San Francisco were 
found to be greatly ilamaged ; but this one has sutfered the least, 
although the interior of the convent is greatly damaged. The 
temple of St. Jlo<iuo lost its tower, ami one of the two temples of 
iSt. Jt>hn the Kvangelist lost one of ihe two which it had. The 
church of Kecoleta do Dominicos is comidotely ruined. 

“The Government palace is completely iiijurotl in its two 
cjabinets, as well as iho archiepiscojud p.*ilace. The colleges and 
chapels are all left in greater or less ruin. We conclude this faithful 
account by stating that, although there are a few houses not com- 
pletely destroyed, there is not a single one which dues not demand 
immediate repair, 

“ From some accounts which we have received from adjacent 
places, we learn that the city of Machachi is destroyed, also the 
towns of the north — IVrucho, Puuinsqui, and Cotocollao, iiicluding 
the habitations of the fields.” 

Ih-ofessor Jameson, a resident in Quito, writes, 2ord March, 
185i> : — “ Since yesterday morning we have been dreadfully alarmed 
by a violent shock of an eaithquake, wliich has overthrown and 
ruined many of the public buiiihngs, and damaged more or leaa 
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all the houae* of private iniliviJuaU. The churches have sufTered 
most, but, fortunately, few lives were lost. The earthquake (the 
in(»«t severe 1 ever cxjwrjence^ij cuminenccd yestenlny inoruitij^' at 
half- past eight, and lasted abuut a iiuniite. I had just reitclunl my 
house, and had barely lime to station myself in the centre of the 
court-yanl. The movement of the ground resemlded a succession of 
waves, and I found it im{H)ssili!e to remove from the spot 1 occ ipietl. 
My house lias sufferetl no further damage than sev'eral craoks in the 
walls, and having the tiles that covered it completely jumbled 
together, and a numlicr of them thrown down and broken.” And as 
Profe«.sor Jameson mentions that com{)aratively ^'rir lives were lost ^ 
the newspaper account of of the inh.abitiinU having been 

Ldied must be a myth. Frv>m Professor Jameson, liowever, saying 
that this earth<piake has l)cen the most severe he evei experienced, 
it must indeed have been an app.dliiig one ; tor he Ims icsuied now 
tlurty years contiuuously iii that volcanic region, where these things 
are of frequent occurrence. 

r.VHTHQUAKn IN CORNWALI., 

On the IStii of SoptemlnT, ! the shock *d an Karth<|U.ake was 
felt at New Ouay, Cornwall. The shock lasted for about a minute. 
On tlie same <iay a tremendous gale, which did niucli damage in 
Lfondoii, was severely felt by tlie sidpping in the Channel. 


GEOLOGY OF NKW ZLAL.VND. 

Prs. FeRDIN and llochstetter. having devoUsl six months in New 
Zealand to iuvx'Stigate iU (Tcology, have communicated the result in 
a lecture, delivered at Auckland. We ijuote a few of the leading 
facts : — 

The great volcaiKHj.s an<l active igneous regions of New Zealand 
arc regardctl as sacred gri»un<i by the natives. The grand volcano 
of Tongariro is believed to be the l>ackl)one and hea»l of the giant 
ancestor of the New Ze^vlanders, h.n<l they do all in their ptmer to 
prevent the curi<*u8 traveller profaning, as they deem it, the sacred 
cone of this mountain. 

The first striking characteristic of the (jeology of Auckland, accord- 
ing to Dr. Hochstetter, is the absence of the primitive plutonic and 
metamorphic formations. The oldest rock that he met with belongs 
to the primary formation. It is of very variable character, some- 
times being more argillaceous and of a dark c<>lour, more or lew* 
distinctly stratifii^d, like clay-slate ; at other times the siliceous 
clement pre|Kmderate8, and from the a<lmixture of oxide of in>u tho 
n>ck lias a red jasper- like appearance. No fossils have hitherto been 
found in this formation in New Zealand, and therefore it is impos- 
sible to state the exact age ; it is probable, however, that these argil- 
laceous siliceous rtxrka corTcs|K)nd to the oldest Silurian strata of 
Eurojio. The existence and great area of this formation are of con- 
aiderable iraportiince, as all the metalliferous veins hitherto ilit- 
covered in Auckland, or likely to be found, occur in rocks of this 
formation. 
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OCCDLTATIOiV (*¥ ftATUBX, 

Acc^iBUIKO to rh oljHtTver nn Occultation of Sutum wiui obfterrvd 
»t Clifton, on the evening of the Stli <»f May (IrL GV 2^' M. ; long. 
2“ 87 ) in a cIoucHobh sky. Tlio Unin* of diKaj^peai-aiice only of tlM 
ring Rnd b(»(ly of the planet are given, as, boing on the dark limb of 
the mtxin, they aro necessarily more ivccurately obsin-vod than the re- 
appearances. Owing to the angle at ^ bich the conbict of the ring 
with the mrxjn'H limb took place, the times of contact of the iimer 
edge <d the rings could not be seen : — 

Groonmrh Me»u Time. 


H. M. H. 

Fir^t pontart of rinp m Is O 

> iTRt ooiitft<-t <>r Nuturn Not Hi-on, 

i.ttnl (ffHiiturn ... . . s J'' .'<(] 

o*)ut»H't of niig H IK 4t 


The clock-error was aHCcrtaiucl by an observation of the upj»er 
transit of a Cuasitijaitt*.. At the reappearance next day, the last con- 
tact only, of the ring at the iiHKm’s bright limb, was well seen ; it 
occuiTod at Dh. Ulm. 24.{. (b, in. i.), and at a point (roughly) about’ 
four-tenths of tlio illuminated arc of the moon's circumference, from 
the top on the left hand, iv-s seen in an inverting telescope. In the 
disappearance of the ring, at the last etmtact, tbeiv appeared to be 
a sort of unex}>ected lingering of a spot of light, such as might be 
caused by a lunar atmosphere. 


TliK COMKT OF 1 

This new Comet was discovereil by M. Ternpel, at Venice, about 
the l>eginning of April, ISoU, has been ol>sorred at Rome by Father 
Secchi, and at I’aris by Nl. V. Von Villareeau. .It has been rapidly 
approaching tlie sun, and but a few days ago w as only about 8,000,000 
of leagues from it, .Since tlie ‘iOtli of May, however, it has begun to 
recede at the rate of 2,000,000 of leagues in twenty- four hours, or 
twenty- four leagues per second, being a velocity at least 20(> timea 
neater than that of a cannon-ball. This velocity is, indeed, gra- 
aually declining ; nevertheless, enough of it remains to carry the 
comet to a distance of 36,000, oOo of leagues from the sun. As to 
the distances of the comet from the earth, its nearest approach, 
which occurred on the 24tli of April,- was to within 20,000,000 of 
leagues. — Athena'um, June II, 


niKLA’B DOI BI.E CHMKT. 

The Fi*ench Ac.ademy of Sciences has rcceive<l a communication 
fwm M. Faye on the singular phenomenon presented by Biela’s 
Comet, which has actually been 8]>Ut into two parts, each of which if 
now n sepanite comet ! A case of tliis kind is recorded by Ephoruf, 
a Greek historian, who.so works are lo^t. This comet appeared. 
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ftccor<ling to M. Humboldt, under the archonatc of Anttiuw, in tho 
founii j«mr of tKe lOlat Olympiail, two years before the battle of 
Leuctrn, when the two towin of Achara, mentioned by iieneca, were 
washed away by the sea in conHeijuence of an earthquake. Tlie 
separation of Biela’s Comet in two showM that Kphorui* H[ioke tlio 
truth ; but the comet of AeteiuH nepamted suddenly ami rapidly, 
ttnee the aeparation waa visi))l« to the nakeil eye, whereas that of 
Biela’s comet Ims been effected very slowly. The two comets hay© 
been movini:: together for years side by side, so to say. and at «> 
abort a distance from ouch other, that it was for .a long time tmpot- 
sible to distinguish one from the other with the nakud eye. M. 
Faye hence concludes that the separation of Astcius's comet w^aa 
owing to causes different from tiu»Hc ojwn-aLing on lliola's comet. 


THK COMET OF DOXATT. 

We quote the following from Mr. George IVnnd's account of the 
great Comet discovered hy Doiiati, June 2, IS.'IH ; these details 
being principally derived from the manu.^cnpt roeonU of tlie Obsisr- 
vatory of Harvard College - 

Tlie most recent intelligence* leaves no room to doubt that the 
comet of Doriati is |K;riodical, having a time of revolution of about 
two thousand years. The following arc the results itrriveil at by 
different computers : — 

yf kwnoKt *415 years. | Ghauam, 1020 yearn. 

iJttenxi*, 2l<»2 * I ISulx.now, 2l7o „ 

L«>\vv, aiU.'i „ I Nkwcumii, 1s:>1 „ 


The last two deternunations are based upon longer intervals of 
observation than the others, Mr. Newcomb’s being a few days longer 
than that of l)r. Briiiinow. The remaining uncertainty in the period 
will Ih) materially reduced, when olwervatious hava been received 
from the southern hemisphere, where the comet is still in sight. 

The subjoined table ctrntains the distances of tlie comet from the 
tun, and from the earth, and its hourly rate of motiou : — 


Distance from Sun Distanre from Earth 


lft5S. 

in miles. 

in miles. 

lii milmi. 

June 

2 

215,ooo,o«to 

240,000,000 

&»,0U0 

July 

2 


2Vo,oo«),ot)o 

72,iK)0 

Au^,^ 

0 

I27,0'i'»,(»0«> 

. 2i»»,OiHI,(HW) 

Ht.lHX) 

fcepi. 

I 

Hi, os)/ >00 

l«0,l>lf>,OlK) 

105,000 

u 


130,000.00*) 

11.5,000 


21 

tJO,0U»>/)O0 

tto.OIHl.lXH) 

124,000 

Get, 

1 


6)l,(iOO,OOt) 

liH.ooo 

II 

11 

61, 000 , OIK) 

62,000, OK) 

123.000 

>1 

21 

7i,ois),ooa 

67,(X)0,OUO 

114,000 


Supimaing its last perihelion passage to Ixave occurred at the be- 
ginning of the Clu*istian era, it must have paase^l its iiplieliori in the 
early part of the tenth century, at a distance of 14.300 millions of 
miles from, the sun, its velocity at that point being 4yj miles an 
hour. 



272 


TEAR-BOOK OP PACTS. 


j^TRrrrrRE or the tailh of comets. 

The Kcv. E. VV. AV'ebb has observed to the Astronomical Society : 
Though there Bcenis to l>e no question tliat the dark space so fre- 
quently included in the Tails of gieat Comets is the result of a hollow 
structure^ an attentive consideratian (»f the appearances exhibited by 
the comet of ])(inati has led me to think it probable that some other 
cause may concur in iU production. Tlie ordinary laws of f)er- 
spectivc n'rtainly Sfjeni inadequate to its e.Kplanatioii, except in 
cast's in uhicli the darkness hears a large propoi lion t<3 the brighter 
atmims (»n e.ach side of it ; fi>r, unless tl»e difference is but small 
between the radius of the hollow interior and that of tlie whole tail, 
tlie sine will not exceed the versed sine in a sufficient ratio to 
liccouut ft»r so great an increase* of luminosity as is frequently 
witiiesMcd. On the* contrary, at one* period in tlio course of 
I)t)nati*H comet, at the end of SepU'inhcr and during the first few 
days of ()ct(.lK*r, tl»e central diarkncss in tlie train, though very 
intense, occupi<,*<l a C(»nifmr-;t lively small part of its whole breadth. 
My own estimate* on September Gd gave it but one eighth of tlie 
entire width of the tail, in which cro<e* a simple calculation will prove 
that the* sine wcmld excecl the versed sine only by something lesg 
than (iiH eighth part, and eonseijutntlv the resulting difference in 
brightness w ould by no means accord with observation. The sup- 
position of a shallow projected from the nucleus might seem at 
ilrst to as.'^ist us with a HUpplenienlary amount of darkness ; but 
it will be fiiund unsvailing wlien we* have couipared the case of the 
comot of iMll, ill which a transparent sp.HCe Murroutuled the nucleus 
alike on cirri/ nidt. Hence it may be thought probable that Uieremust 
be some other cause for this appearance ; and 1 have been induct'd to 
conjecture that, admitting the existence of a liollow' interior, the 
ilifficulty might lie met by the a^lditioiial supposition of a radiated 
struciuie, in eonsequenco of which the luminous |iarticles, ilrawn 
out into a lengthened form, would in the apjiarent centre of the 
tail present their ends oidy, hut on each side of it their full extent, 
to tlio observer’s eye. At any rate such a conjecture would be fully 
in accordance wdth the hypothesiH of a polar force of repulsive 
character, of wliicli there seem to be t»ther evident indications,-;— 
J*vucctdhnj8 of tin Aiironomical *SociVbV, No. lU. 


80LAH RADIATION. 

Mr. CIlaisher has described to the Meteorological Society a new 
arrangement of the thermometer for Btdar Radiation, in which tbo 
whole tube and bulb of the instrument ai-e enclosed in an outer tube 
and ball, from which all air is excluded, the bulb being in the centre 
of the ball wiiich is three inches in diameter. He exhibited a series 
of simultaneous observations with this new arrangement and one of 
the former construction, from which it appeared that the results are 
far more uniform and truthful by the new form, which bolds out the 
hope that by its ndtiption results at ditferent stations may be ren- 
dered comparable. 
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ATXOATHKXIO 01091. 

Hr. H. 8. Batom Kai rmi to tho HetAorologiod SoeiBty m pApe^ 
**0 d »om» of the Atmoepheric Conditions f»vounble to Um 
DeTfilopment of Ozone, m deduced from Ohservetions ‘ i it 
14tUe hidjr, Dorset.** The suthor ststed ihst the object cf bm 
paper wss simply to endeavour to show the <dos6 and direct relatioii 
watch the amount of ocone bears to that of rain and cloud. After 
describing the position where the observatioDs were taken, and 
giving some particulars of the locality, Mr. Eaton clearly showed, 
by means of tables, the relative distribution of osone, cloud and 
rain, for each ^int in the oompaae, as deduced from the obeervationa 
taken at Little Bridy, from February 20. 1857, to November G, ' 
1858. By these it was clearly seen that ozone was prevalent to the 
largest extent when the direction of the wind was between the 
south and west points of the compass, and when the amounts of 
rain and cloud were graataat ; and that the least amount of osone 
was coincident with winds having a northerly and easterly directio^ 
and with the least amounts of cloud and rain. 

BXMABKABUE COLD 19 C19ADA. 

Dr. Smallwood has stated to the Meteorological Society that the 
weather at the beginning of the month (January, 1859) was ratl>er 
mild, the mean temperature of the first day being SO"' 9'. The ther> 
mometer fell on the 3rd to — 40% which however did not continue, 
and a slight fall of snow occurred on the 4th. After entering into 
some deU^ as to the somewhat extraordinary and varjring state of 
the weather during the intermediate days, he (Dr. Smallwood) said 
that at 10 r.M. on the 7th, the wind suddenly veered from the north 
to the west by south, and the mean velocity attained during tha 
night, was 36*22 miles ; slight showers of snow occurred until da^r* 
bn^, and on Saturday, the 8tb, at 3 a.M., the thermometer indicatid 
zero; at 6h. A.M., it was at — 4* O'; at uoon, — 2^ 9^; and at mid- 
night, — 16* 4% on the 9th, at 6h. a.m., it was —29® 9'; at 2h. P.M., 
— 21® 5'; and at midnight, — 36®; on the 10th, at 6h. A.X., it waa 
— 43* 6'; at 9h. A.M., — 41® 6'; at 2h. r.M,, was — 14® S'; and at 
midnight, — 31® 6'; on the llih, at 6h. A.M., it was — 37® 1'; at 2h. 
P.V., — 19® 9'; and at midnight, — 18® 1'; on the 12tb, at 6h. A.M., 
it was — 19®4';%t 2h. p.M., — 10*4'; and at lOh. P.M., — 6®; on tha 
13tU, at 6h. A.M., — 3®1'; and at 7h. A.X., it was again at zero; 
indicating that for a period of 124 hours and 30 minutes the tempa- 
ratore was below zero. Mercury, be goes on to remark, froze in 
open vessels, and oieroury in the tube of the thermometer marked 
— 43* €', showing that mercury contracts by temperature below its 
freezing point as me&tkHted by Dr. Kane in ms Arctic vovages. 
The Aurora Borealis was visible on the nights of the 9tfa, 1 0in, and 
11th, but not attended with any great display. Dr. 8mallwoo4l then 
went on to state that this cold term was frit genersUy throngbont 
Canada and the Eastern States, and would seem to have travelled 
from the west eastward. At Huntingdon, about sixty miles sonth 

8 
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<of his position, the meronm) tbamomofear kidicfttad — 44% and mar- 
M 17 ISM frosren quite hard in fifteen tniaates* axpoaure. » 


MILD Miimcas. 

A FAncK hAB been oommanicated to the British Association ** Ota 
HUd Winters in the British Iskse/* by Professor Hesinoesy. Ha 
pointed out the circuinsiaaoe that the meteerologicsd shspmiictae 
■lado during the hOe remarkably miild winter taB<W to confina 
law which 1^ had already annotmoed in a letter to Genend SafalM, 
which appears in the Proeeedin{f§ of tke Royoi Society ibr IfiSS. Has 
law is, that during mild winters the coast stations ej^ibit an ipereeae 
of temperature more than inland sta^ons, and that the tem^ratisre 
«n the west aiid south ooMts approaebes towards uaifemnty. In 
Franoe, as pointed out by M. l^s, the first part of this law is 
Jbund to bold good, as evinced in tite comparative dimatology of 
Oberboutg and Paris. Mr. Henneasy referred these phenomena to 
aa abnormal extencion of heat-bearing currents across the Atlantic. 
From tiie greater stability of such currents than those of the atao> 
sphere, and from the important iuflucnce Uiey undoubtedly exercise 
upon our climate, he is led to infer that we are rapidly approaching 
A period when it may become possible to foretell wheUier the winter 
sliall be cold or warm by knowing the conditions of temperature and 
the xnoveuu nts of currents in the Gulf of Mexico and tiie Afhtntic 
during th? summer and autumn. 

ANVUAL YABIATIOK OF THE BABOMETKE. 

A PAPSB has been read to the British Association **On the 
Annual Variation of the Barometer," by Mr. A. Brown. It has 
been stated by ProfeMor Dove, and the truth of the assertion has 
been admitted by some of the leading meteorologists in En^laod, 
that when the tension of vapour in the atmosphere is subduoted from 
the whole atmospheric pressure (for each hour of the day), the re- 
maining diurnal variation of the pressure of dry air has a period of 
twenty-four hours, the maximum of the morning disappearing, 
lihis resolutioD of the barometric fluctuations into two osoulatioBs, 
each of which has a single maximum and a single mininium in the 
course of the day, ooinoiding nearly with the epochs of greatest, and 
least temperature. This conducted its author to %very simple ex- 
planatiun of the whole phenomenon. The object of Mr. Brown's 
oommuuicaiion is to point out the insufficiency of this explanation. 
This is stated to appear from a discussion of the observatiotts mado 
at Trevandrum, in India, and at a neighbouring station in close 
vicinity to the sea, from the observations at Makerstoan, in SooUnad, 
aud from the obswvationv af KwtaohiBck, in l^bsria. Mr. Bfowu 
eondudes his by proposing a very different explanation of Uie 
barometric oeaUation, in whidi it is asi^bed to the inducing action 
«f the sun ^nsgnetic or electric) upon the earth’s atmosphere. 

OP BAIN. 

In the quarterly return of the Begistrar-GcnenU ending with JunCi 
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M li Vtoled tbst ‘ * tlM DaAewBey ia flie’lM! of R«in finMA tit« beginiting 
of the ymirim If nok. Tli« doScioncy in the yoan 1854, 1855, 
1856, 1857, and 1858, amouniod to the arerage fall of one year — 
Tis., 25 inobee.'* In all oonntriee traeee of dried>up etreamt are 
Mi edth ; tmt eritluB tbe hktorical period there are few or no 
oaaaiplee «f new rirete oommf into exkteitee. The T>nie|m at 
Kiev it drying up. The redonbted plaint of Troy can with difficulty 
be veoofoited or traced, beoante the rieem mentloiied by Homer, 
wbeee deeeriptiTe topography it not donbted, either cannot bo found, 
or they are now en^ intijifBifioant streama at to fall far below the 
deecriptiont of the poet About the mou^ of ttie Nile the water it 
becoming tliallower; while there it reaton to beliere that the volume 
of its watert hat been within the period of history tenttbly di- 
mkiithed. Hie Baltio is decreasing. Hie Adriatic derives its name 
firem a town that is now ebj^teen miles from the shore, and was once 
a flouriidung eea-pmt. I^rtfa America is sensibly draining. The 
livers are clewly wearing away the rock, and occupying a lower 
bed. America on the Paeifio Ocean it notoriously riti^, or the 
aoean which turroandt it is sinking.* 


mroSCAL FALL OF RAlir Iir THE LAKE DIflTBlOT W JAKUART, 1859. 
Db, llAVTbat communicated to the Royal Kociety the following : — 
Whilst the average fall of rain during the precising six years in 
January hat been at Ambloetde 4*22 inches, in January, 1859, the 
rain measured amounted to 14*82 inches. 

The quantity ef rain that fell in other localitiee of the district 
luring the tame month it stated in a table, m which ako it 
«iohided the raio*fall in tome other parts of the United Kingdom, 
la the fmoer, it hat ranged from 14*375 to 6*514 inches, diminish* 
ng with dittanoe ibora the central monntidnt ; in the latter, the 
»nge hat been from 6*48 inches to 0*56 inch, diminishing, it 
tonld teem, with dittanoe fhxn the wettera coasts. 

la anothw taUe tome other instaaoee of extraordinary rain-falls 
ue givmi which oeeurved in the lake district at Oonitton and 
limbjkside, varying trom 12 to 24*89 inebet in a month. 

A third table it appended, ihowing the quantity of rain monthly 
hat hat fallen at ooutfawaite, in Borrcwdale, during fourteen 
rears ; firam which it ^upears, that the maximum fall monthly hat 
leen 82*88 inohee, and yearly 160*55 inebet. In connexion with 
he lain-faU, other meteorol^eal observations are offered, illoe* 
rative of the pecnliaritlet of 1858, and of the spring of 1859 ,* of 
riiich, at regSundt the last, the most remaricable are a prevalence of 
retteHy win^ exceeding mildness, and a precarious tj^ng ; vege- 
Miou in the fint week in March b^g at least a month in advance. 


TBH BOTAL OMRCBTATOBT. 

Oh June 4, the Attronoorar Royal, aeeempanied by the President 
f the Royal Society— who by yirtue of hit office it Chairman of 
m Board of Visitora — and a numerous aeeemblage of eminent 

Seetome slle obterrslions upon this subject in the Illu$trated London Jfsics. 
8 2 
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•oiiQtlilA mmi, explained tbe ▼ariouf aUerstione, addltiona to the 
inatranienta, aiid preeent cooditioa of thie great natioiiai eetablialip 
ment. 

Bjr far the moet important erent — according to the Astronofnar 
Boyal*e official KeiMrt to the Vieitom— during the paet year iuui been 
the erection of tbe New South-east fiquatoreai, — ^whiohy altboogh not 
|)ret in a complete working state, is sufficiently finished to show that 
it will be, in sil probability, tbe finest telescope of its nature in the 
world. The want of a powerful equat4>resl has long been felt al 
the Observatory, and Mr. Airy has naturally been soUcitons to sup^ 
ply this deficiency. The experience that tbe Astronomer Royal hae 
had in the erection of tbe large equatoreals at Liverpool and al 
Cambridge has led him to adopt the old English, or ^uckburgl^ 
form of construction, in proferenoe to the long polar axis with t^e* 
scope on one side, or tbs German form. He nae been the room 
particular with respect to the mounting of the instniment, ss he has 
never lost sight of the consideration, that in olMiervatories like that 
at Greenwich an equatoreal cannot be considered as a mere commo- 
dious support for a gazing telescope, but must be regarded at a 
firm, graauated instrument, with which right ascensions and polar 
distances can be determined with oontideraUe accuracy. Remarli- 
ing, then, the diameters of the graduated circles, but still more tbe 
diameters of the racked circles and the clamped circles, on which 
the steadinese of clock movement or the firmness of clamps must de- 
pend, — remarking also the engineering objections, as regards weaA- 
ness and friction, to the sujiport of an instrument which projects 
beyond ite two bmrings, — Mr. Aiir prefers tim English form, which 
he has adopted with no novelty of principle, exoe])t that the decli- 
nation axis is so advanced in front of the oentie of the polar axis, 
and the upper part of tbs polar frame is so out away, that the telescope 
commands tbe meridian without interruption to, and a little wj 
beyond, the pole. Each cheek of tbe polar axis is a skeleton prisns; 
and this form is braced against torsion if each of its sides is braced. 
The bracing is effboted by a seriM of diagonal tension bars, and 
transversal thrusting bars (each being drawn or thrust by its appro 
priate screw motion), the long pillars and tbe bars being of wroughl- 
iron. The upper and lower ovals which carry these are of oast-iron. 
On the spindle of the lower oval turns freely the hour-wheel, 6 leei 
io diameter, on which the olook*roovement acts. Microscopes tm 
employed to oliscnre the graduations of the circles. The oommuni- 
oation of time is made by a amall olook with a 10-inch pendnlom 
beaUng seconds, near the fixed microscope of the bour-cirole, sad 
by a i^vanio chronometer carried by tbe eye-end of the teleeoope ; 
but these dodm do not give ind^>endsnt times : the wire of a gal- 
vanic battery, whose circuit is completed at 59* of every minute of 
tbe transit-elook, is earned through a ooU into which springs a bar- 
magnet carried by tbe 10-inch pet^ulum, and is also casried through 
the coils of the galvanic chronometer, and thus the 10-inch clock is 
regulated and the chronometer is moved in exact aocordaooe with 
the transitnclock. The seconds-wbeel of the chronometer has only 
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S9 tMtli, Aad ^ Moondi-diid hai oolj 59 divimonf, oo* of whtoh 
oimatA for tho two ouooeMivo ■eoonds (28 and 29) ; this ii oaoeatary 
in coDMqnonoe of tb« Iom of on« current per minute in the traneit- 
eftoek, «• before remericed. In the 10*uira clock there U no eoch 
monoAf, 

Another pair of galvanic wtree ie brought by ineulated ringi and 
epvinge to a toiieb*piece at the eye-end of the tekaoope ; theee wiree 
are oonneeted with the pricker of the chronographic barrel* eo that 
timee mav be regietered on the same ahecte as the times of obeer- 
rations with the transit circle and the altaximuth. 

The clock roovenMot of the hour-circle is effected by extremely 
besotifui mechanism. By water falling 25 feet through a tube, a 
reactian machine (Barker's Mill) is m^e to revolve four times in a 
second. This, acting through two worms, drives the hour-circle. 
For its regulation it gives motion to an axis levolving in 2 ", which 
acts upon a conical pendulum (carried by two pairs of springs that 
do the duty of a universal joint), by the remarkable contrivanoe 
called 8ieman*s Chronometric Governor, of which the effect is that, 
if there is a tendency to acceleration, the throttle- valve of the water* 
pipe is immediately contracted. It is necessary that the pendulum 
suffer a retarding force, which ought to be strictly tangential ; to 
effect this Mr. Airy has so connected a small spade with the rotatory 
apparatus, that the pendulum, by enlarging its cone, dips the s|iade 
into a trough of water. The motion of this apparatus is extremely 
smooth and uniform. 

The Astronomical instruments and the Galvanic apparatus are 
stated to be in good working order. With respect to the Magnetioal 
instruments, the vertical* force magnet, which rocks on knife-edges, 
has not performed satisfactorily during the late winter. The daily 
magnetic curve has been gradually assum’mg a form approaching 
much more nearly to a straight line than it bad usually given, and, 
in particular, wanting altogether the remarkalde sharp l)ends at 
certain hours of the day, which we know to be characteristic of the 
vertical force. The knife-edges have now been re-ground and 
polished, and the agate planes, which on examination were found to 
be far from oorreot, re-adjust^ and when the instrument was re* 
mounted, the magnet mgain presented corves of the well-known 
form. Mr. Airy etatee Umt there is no difficulty in fixing precisely 
on the time when the indications began to be faulty. 

The Meteorological instruments are in good worlimg order. In the 
radiation thermometer a decided improvement has been made by in- 
closing its bulb in an exhausted glass globe. 

The mean westerly magnetic declination for 1858 it about 21 ** 29^ SO^, 
having gradually diminished about 6' in the year. The mean dip 
with larm needlee is 68“ 26' *3, and with small needles 68“ 20'*7 ; the 
change &om 1857 (as mferred from observation with the same needle) 
is insignificant. The vane of Osier's Anemometer has turned 25 
times in the year, in the direction N.E., S. W., N. 

The maintenance of regular meridional obeervatians is considered, 
as heretofore, the most important duty of the Observatory. The 
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large Qloek-Star CtAaiogaa of 188 elMe is thomugUj obsenred (If 
possibls) every year, l^ers are likewise stars whiek bare besii wb- 
served with ^e moon or in ooeultatione, or start which haTS esate 
peculiar chuma for observation. Of m ovee hle bodies, tlie meow 
never passes unobserved, if visible ; the sun and all the planets are 
obesnred when they pass before 15*^, except on Sundays ; and when 
4he moon passes after 16^, any lai^ planets psstifig after 18^ are 
observed. For transits the ohronograpbic method is used, except for 
close oiroumpolar stars. The numbw oi meridional observatioas, 
from the 22nd of May. 1668, to the Idtii of May, 1869, inclusive is 
as follows ; — ^Transits (two limbs, or two different systems of wires, 
being eoonted as two), 6216 ; pairs of observations of the coliimafcoia 
by the trausit>oirole, 806 ; ohssrvations of transit* wises by reflection, 
860 ; observations of collimator by collimator, 62 ; circle observa> 
tions of all kinds, 6141 ; observations of wire by reflection (included 
in tiie tale of oin^ observations), 824. No alteration is made in the 
system of a(\}ustment8. 

The important labour of comparing chronometers has gons on aa 
usual during tlie past year. The new obronometsr-oven has been 
in perMtusI use, — and numerous faults of adjustment, which bad 
escaped the notice of obronometer-maLers, have been detected in 
chronometers. The Post-Office clocks are duly regulated ; and the 
time-ball at Deal is dropped by direct current, as fomuwly. 

• The Astronomer Bc^al, impressed with the importance of enaUhig 
ships departing from England on long voya^ to have the true time 
at the latest moment, has oontrivsd galvamc signals, whidi be haa 
proposed to the Lords of the Adniiralty should be exhibited every 
Lour at the Utart Point A model of the apparatus was exhibited 
and explained by Mr. Airy. 

In autumn of 1866 a grant from Government enabled a new 
work to be oommcnoed at the Observatoiy. Ihis is a oomparisou of 
Mamem's TalUe$ with the Greenwich obo^ations of late ^ars, both 
meridional and extra-msridionaL The same obeervations had, in 
the daily routine of the Obeervatory, been compared with the 
NamUoal Alnumack or JBwckkardt't Tablu, The result, says Mr. 
Airy, for one year (1862), which alone bas reached him, is most 
remarkable, and he states that ifoasea’s Tablet roust be regpvded aa 
nearly perfect. So great a step, he adds, to the best of ^ know- 
le<^e, has never bew made in numerical fdiysical theory. 

Under tiie head of Genecal Remarks, Mr. Airy states ^at, With 
the iBau|pu*ation of the New Equatoreal, will terminate the entire 
change Kom the old state of the Observatory. There is not now a 
•iugls persra employed, or instrument used in the Observatery which 
was there in Mr. Pood's time, nor a single room in the Observatory 
which is used «s it was used then.— from tkt Aihmmm, 
No. I860. 



MIOTOBOLOaV OF 1859. 

Ke^er ktj)t af the Xoyal O&wrt^ory, OmiHmch, during flU |f«r 1869 . 
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Th« r••lUng of th« hfirora«l«r wm *bov» its avcrmfre r«lao in J •nnary, Febnuiry, 
iCwrsh, Mot, Julj, August, oad Ifovombori aad iu dafoet in tho remoinisg 
flumtlMi of tko jeor. 

Hm iMMM rooding of tho boromotor fortiko yMr,otUMb«jg)itof 100 footoboro 
tho moon lorol of the eeo, wu t0*772 inehee. 

_ The nuNMi iemperoture of the oir woe obove the arerogo Tolne of 86 yeor* in 
Oairaory by Febnimry, by 6**j Morrfa, hr H*; Apitl, by Moy, by 4® j 
Jane, by 34®; July, by 6|*; Augusi, by 2f ® ; Beptember, by|^ ; Oetobor, ^1*1 
•od below tin Norcimber, by ; ond to Deeember, bgr V*. 

The mean temperature of the air for the year was 60-8* | that of emaotatkm 
WM 41*7*1 and that of the de«r>poiot 44*7*. The mean degree of bnaniotty wee 
So*, ooiaplete laturation being reprct anted by IQO. Kain fell on 14S daye | the 
•■kottnt oon«cied waa 25*0 inebee. 

TUI the Otb of J aouary the temperature wae eltemetely in eaoeee and deiect ; 
the meno for the period wae nearly that of the arerese. On the lOih of Jaamary 
m warm period aet in, which continued till April 11th, with the exoeolion of thm 
three daye ending April let, which were H®, 8®, sad 0® reepecttTelj below their 
average Toluet. Tne arerage daily exocu of temperature for the 01 daye 
•nding April 11th waa 5i*; on April 12tfa a cold period aet in and cowthnied 
MU May 23rd ; the average daily defect waa 2|'' nearly ; and from May 
S4th to the end of the quarter it waa almoat dwi^a warm; the average 
daily exeeea waa nearly 8®. From the beginning of July till the 27th of Angoiit 
the weather wua unuaually flue and hot ; the neat during acme parts of July 
was flxoeasive. From Aumut 26th to Beptember 22nd a cold period prevsiM^, 
the defeot averaging 14® daily ; and from September 23rd to the end of the 
ooarter the temperature was daily in excess to the average amount of 4l®, 
October was fine tiU the 80tb ; the exoeee of daily temperature was 0®. On tne 
Slat a sudden aud severe cold set in ; the daily average depreeeiou of tempera- 
ture wae 8 1*. TiU the 8tb of November it wes warm ; on the 8tb a cx>ld period 
aet in, which eoniinued, with the exoeption of two or three days, till December 
23rd. It WM particularly cold from December 10th to Deoemb^ 18th ; from De- 
oember 24ih the weather was warm ; the range of temperature in the roonthaof 
April, October, and December, were unusualTv large. The range of temperature 
in October at tome pLacea approximated to 8o®, and in l^eoember the tempe- 
rature fell as low as aero at some places in the midland counties. 

The month of July was warm throughout ; the temperature of the air in tha 
ahade reached 024® ou the 12th, aud 83® on the IStb and 16th ; the mean 
temperature of these days wae 75*7®, 75*2*, and 74*3* reapeetively ; aad on 
•even other days in the month the mean temperature of the tweaty«four 
honra exceeded 70*. In the years 1626 and 1637 the mean temperature exceeded 
?0* on nine days ; but back to the year 1614 there is no instance of ten days in 
tha month of July of such high temperature. It sometimes happens that several 
years together pass, as in the years 1838, 1839, 1610, 1841, and 1842, arithoutanj 
UkStanoe of a mean tempeoralore for the day reaching 70®, and there was only 
one in each of the three following years, 1842, 1848, and 1844. The mean tem- 
perature of the month, as might be expected from the preceding Ihots, was re- 
snai^able; it waa 681®, whilst ita average, found from eighty*e«ght years* eon- 
•ecutive observation, is 61*4®; the excess of temperature, theref o re, for the 
whole month, was no leas than 0 7®. The temperature of this month is very 
remarkable iu another reapeot : t be highest monthly temperature in any month 
in the eighty 'eight preceding years was 67® in the year 1778, and the temperature 
of Uua mouth excels this I'l®, aad therefore the tempeo^ure of July stands 
out M the highest nsoathly temperature ever experienced ae far beck ae trust* 
worthy reom^ extend. 

Tha mean high day temperature of July waa 81*8*, exceeding ita average by 
84*. In the jeer 1631 it was 70*6*; 1646 was 77 8® ; 1847 was 80*0® : and in 1852 
it was 77*8*. The high day temperatures were the^ore remarkably high. 

The mean low night temperature waa 67*2®, being 4*1* above the averega. The 
Bights ware therefore warm, but the high temperature of tha month wes mostly 
ntoibutaUe to ezoess of day temperature. 

The temperature of the year 1858 was neariy 24* above the eaerage value of 
eighty-dght years. The hirimst temperature of the year waa 93*0® in July; 
tlm lowen was 14® in December ; but, as has been before stated, that at aoma 
plaeea^Umte B ipe ra ture deaoended to sero; therefore the range of temperatnre 

The mean weight of a euluc foot of air waa 657 grains in January, and 124 in 
Ji^i aad the average for the yeiur waa 640 grains. 

^nuinderatorzns were prevelent in May and June. 
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Tn Eav. Jakks Ijixa.». iMthamatietaii. 

ILiavxL JoiiiftOM, lU<tdi<r« ObacTTcr, •uccMXor of Mr. Ri|rsod. Mr. 
Johaioo y— o derotod Md duittlormted workors noUtiiiir wow ollowed to 
inlocfire wiUi th» regidor duttM of tb« Obtorratonr. Rl^bt aflrr nifht, 
viik ttol more than a rare Mriodical break of a errek or two, he aa« at the 
■ame taak, ateadil^ travcUing through the region which he had marked 
««t for hia obaenration of the oiroampolar heavena. to which latterly were 
added the imnortant laboara ooimeeted with the Whometer. laking the 
Ofoombridge Catalogue aa hia foundation, ha nM>beertad all the atari — more 
than 41100— racluded in that catalo^e, and added 1600 other atari not fouttd 
in Groomhridge. The nieridian inatrumeata of the KadclilTe Oi>acrvmtor7 
were for aerer^ yeara almost wbcdly employed for this work ; and rolumee 
40—63 of the UadcUffe Obaerratorj are ftUed with olwenrations and i]>ecial 
oatalofttea, all deatgned for ultimate ooUeetion into one large catalo|^ of 
eireampolar atari, of which aoae aheeta hare already paaaed through the 

the hiitoriea. ** Hallam waa a very competent mathemeticiaa, 
matter which could concern an faiiO>rian of the Middle Agea, up to 
tiw middle of the Mventeenth eentunr nt leait. Hallam i» aa correct in hia 
Botioee of attfcbra ai in any part of hia work. He hud itudied aotne 
old ueoki, and all the hiitoriani. And the latne may be aaid of Fhyiiea aa 
of Mathematica." — De J/cfyaa. 

M» G. ’Wiionr, of Hereford, a good ohemiat, who llrat prupoaed the employment 
of fhhninating merenry in the p«reQaaion>cap. 

diAxna FnajTAOAV, long attached to the Ordnance Surrey of Ireland, and foaall 
eoUector to the Geological Saner. He was the diaoorerer of the Oldhamia 
of tha Cambrian rooki, of the Kiltorcsan hill foisila in the upper part of tht 
Old Red Sandstone, and of manr other foMila rare or new to acience. 

Qbaujui Robbbt Lbsuib, E. A. ** Ue ranks with West, Newton, and Aliaton, aa 
oae of the four Americau paintera who hare earned an Engliah fame. As 
the Ulnatrator of Shakapeare, Don Quixote, Moli6re, and Goldsmith, Im 
ranks abore them all.'*— Atfieawaii. ' 

Aimxamomm Humboldt, in hia 90th year. It would be impomible within oor 
limit, to skeieh even the ouUino of the important labours of this earueft 
cuUirahir of soienoe. The jiiJkrmmmm, No. 1940, statca ; — "During his 
AaUtic Expedition. Aleiaoder UumUddt determiaiNl many moat important 
foota in ootmexion with the laws of terrestrial magnetism : and to his energy 
is due the establishment of magnetic obserratories Ira th# guremmenta of 
Draaaia, Austria, Busaia, France, America and Bngland, in erery part of the 
workL <7<An«oted srith these magnetio obserratories mcteorologkml ragiaterB 
were oarefuUy kept, and the result baa been the determination of the laws 
which regulate Um distribution of beat urer the earth’s aurfacextheae 
regnftera baring beea, with enonnom labour, reduced by Frofeaaor Dore, of 
HerUn. The magnetic obaerratioaa being all submitted to General Sabine, 
he haiu with the utmost preciston, determined the laws regulating the raria* 
tion of the earth's roago^ intenaity, and shown bow intimaiely these raria- 
tions are connected with temperature, aud with great phenomena taking 
rdace in that for dtstant luminary — the Bun ItaeM In French and German 
Mamboklt pubHahed books and papers on aereral other anbjeeta. Hia 
jUfromomiMf O&amMrficms, his Muof on Hu Otoantpkieol JDMribHtiom qf 
JFltmift aod Gu tJu JMtiribuiiaM qfJSrai on tko Olobo, together with hia worJm 
Cks JBsetricoi jFIsAss, hia PoUHcal Smof on tko IHana ^ Cuba, Fragwumi* 
of Aiintie Ooolofo and Climmtolopy, are well known. But to the pubHe 
genc^y, Humboldt is more es^wmally known aa the great explorer of the 
oistriet drained by the Amaaoa and the Orinoco, — by his Aoport* qfKaimro, 
end by his Oowaos.** An excellent portrait Homlioldt, from that by Von 
C. Bejpu, with a meBunr of hii life end leboora, appeared in the Tattr^Book 
ti/" Facts, 1948. 

Datib Cox, tha emineid landaoape painter in water-oolpart. 
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Jacob BbiiX^ ehrmUt, foundrr of iho Pharmofoutira] Socii^tr. 

W. B. UAXii^TOif, forrncrlir PrMtdent of tiio Ueotfrapbiciii' Sociotj. Hit froBi 
fmU WM iho eapturo uom tl» Fivneh of tho Moaotf fcKoaOf bow ia the 
British Museum. 

Bn Gmottoa Staumtoit, ths oslobrstod Chteess soholsr. 

Amtmvu HBirysar, V.B.S. sad F.L.B., ProfaaBor of BotaoT in CoOnfC* 

Itoodon, and in NaMirai BoicMs to tha EoTal Military Aaadamy. 

**ProfMMor Heafrrr has toag been knoim as an exIreUnit hiatokifiaa and 
•oand vrgetabie phyaiologiet. Bapeciail^ eonreraant with tiba taiianical 
lUoratwre of the Oermana, we owe to hia pen many valoable d ia awrt o tiona 
noon Mibjacii little aUeuded to in Eoj^and. Thepapem in the 
DieHomary^fBTff written liy him in oon^eliao with Dr. QriflHh.**~ i t # i la W ar i i ai. 

OanXi Birma, the eminetit iteofrapbwr. 

9mo«us HoaariaT.t>, nataralist. 

D. 0. B. J. Kioavo, aairtmomcr. 

WlixiAN JoHB Baunnair, nataralist. 

Mabl dm Gaar, Fresideui of the luetiCnhe of British Arohiteets. 

JailBa VVasd, the Paul Potter of the Kag lish Bohool, and the oldest of tlM Boyal 
Aeademtoiane—in his Diet year. 

WitbiAK Hfa&divo, Professor nfhofM in the Unireraity of St. Andrew*!. 

Db. Gbosob Wiaeoir, the hiogra^er of Beid and Cavendish; the First 
Berias Professor of Technolo|(r m tha Univerrit j of Edinburgh, a^ Diiwotor 
of the ladustrial Mueenia of that oit v. Dr. W)lK>n bad written aa jB lem ea. 
tery TrearijW^ea Ck0mi*trjf, Ee»t»rehe» in CoUmr^BUndnemt and The PHre 

BKar llOLxar of Sandwich, a snnnd antiquary. 

Pb, BatouT, the cminimt physician, whose great reputation aa a pnihtdogiat 
dopeudcHl on his having been the ilrst to demoustrate the exiateace of a 
peculiar ooudition of the reriai organs, ct>aatitutiDf a disease whieh baa been 
named after its discoverer, Morhu$ Mrtaktii. 

D. W. ICtTcaatt, B. A., Secretary to the Zooiogical Sooiety, and Ihe snecaarM 
manamr of toe Gardeua for 11 years, the annual aamber of TisHors kiereaaing 
ftrom 9i,000 to 400, (KKi. Under his mana^meni, the average meome of the 
Society was more than doubled. The ooUeotion of living aaimala is the ftnest 
in ihe world, and contains more species than all the S^bgical Gardeas on 
tha Ckm^nent can produce. The Heptile House, the Aqnarium, and many 
other tmprovetnents, were entire novelties to the public, and raai^seotiona 
of the iHiileotion were altogether unrepresented before Ida time, llie Ante* 
lopes, ihe Cranes, and the Himalayan Pheasants are inatafoes of thin. The 
Xfand has been ]>erfectly act^limatad in England. The Council, in their 
Bei>ort to the Society, acknowledge the eminent aerrioee of Btr. MitoheU, 
upon his resigaalton of his oflioe, to join the Bocidt^ d'Aoolunatalion, in the 
XkiM de Bontngne ; be died shortly laterwards at Paris. 

Sxb Tbovas Taibbu. Q rabt, a man of high merit aa a practical inveator. To 
his genhiB the public is indebted for the steam*inachiaery used in the snann* 
fkoture of biscuit, which effbeta a saving to the country amounting aanually 
to 30,00(M.,— HI new life-buoT.-^a feathering paddle-wlieel,— 4h« patent ftiri 
which bore hia name,— >aod the apparatus ror dtstillk\g fresh water from 
the aea.'-'AMMUsnai. 

Da. NiCBon, Professor of Astronomy in the Umvaraity of Olasfow, and deserv- 
edly known tor his sound and eloquent bixda on Astronomy'— aooh m Tkt 
AfihittHmrt Tht SoUr SfAum^ Tke FlamHmrji dgwisaar, Ac. 

Ds* DroviHra LAsnsaa, the best popular aetantifto writer and ancyolopmdist 
in tbs Bagiish languafe. Ue was bom in DnUin, in 17M, Hid o^oeated at 
Trinity College. Cambridge, where he faiAed aixteen iniaea in metsadiyatos, 
mare mateomatica, natural philoaopby, astronomy, aad mevml philosophy. 
Jte twee n 1917 and lHt7 he noblashed three tareataaea on gtnaaikry, 
Bometry, and the dilforentiaf and wtegral calenius ; in adaitioa to the met 
■lx boo«a of Euclid, with a oummeatary, folknred by a traatite on solid 
geometry. Next i^peared hie populH TVealiM ea dU BCMai-EayMW, the 
me editiona of whkm oontaia the refotaticMB of thoee ahaurd reports which 
have been generally eirooiated, imputing to Dr. Lardner opinKma aa te the 
iapoaaibiBtyof Ihe Atlantic voyage, whiidi are preetaeiv the revateeaf ifaose 
he really axpressed. Pur hia Co^iari Cgeivp^M, volamee, he wrote 



0BIT1T1BT. 


m 


Mrcnl trfAtisM. bMidw olilftmiaf 11 m oMiMmlioiM of l«odUif non of 
■oMtio^. B#iwe<9& l!O0 oad 1^40, bo wm uuob oniofod by roilirojr uompoaiM 
fai tboscioattlk ood on^^moorinf dopo rtw into. Botwooa 1840 mkI ho 
l«ctur«>d iu OTcnr pnocipAl Unro of tho Uoitod Btotot, ood iu Cuba : of hio 
lootarM in two Iotm TolaoMo moro thoa ilUon oditiocM horo boon told. Hbi 
Mnrnd k no ka I fm m a m I Ptifagwyty md Mm»nm ^ S timm* mud Art aro 
d iw o r rodiy pomdor, tbo pa bii oo tio n of ibo lottor ilortiiif wUb aoorty MjOM 
■abootibon. Ia tbo praponiOioa of tuoTolamiiioiia works, I>r. Lordaor wm 
•vor atiadfUi of tbo ■o wotnw o ho rooeiTod t oad ho oao groUAUfy oo- 
knowlodgod tho oorvioo of tho many ▼tdamoo of tho ^ Sti me* 

md IW-Jhok ofJFWit •• rooordt of enmnt oeiottoo. Tho ihomI ocmtoiM 
mmrnoix of Dr. Xardoor witt bo fbnad io Jftfn qfikg J%m*^ odit. 1M7. 

KivaooM Barrai., railway onriaaara&d arohU^ of tho _ 

I Iron StoaoMhip. ** Following In tho Ibotatopa of hio diatingniahod 
paront, 8ir loambard Broad, hia oarly caroor, ovoa from Ha >"*^»*«* « *«"*^ 


onward^ mmS oHiniatdy ombraood a wide diatrioi^/ tho ooimtty. Tho • 
fooling iBdaood, in Meam aavigatioD, the euccooaivoeooatruotuwiof the O r— < 
Wmdmm atoanuar, tho largeoi voaoel of tho time, taatil aupe r eodod by tho Or — f 
Bri f oia, whioh waa in ita torn ocUpaod by the Or—f Modern, the moat 
gtgMifio aiipawimaot of tho ago. The groat ahip waa B nmol* a poo^arohitdi 
he appiiod htmaolf to it in a manner which ooula not fail to command reapact { 
and ir ho did not lire to a— ita Anal and aneoeaafal oompleiioiir, ho aaar 
onongh, in hia lator hotura, to euatain him in the behef that hie idaa wonld 
dtiriMiloiy b— otae a trinmphant reality. '’-^dddreec ^ tks Jh^idtirt tf Mo 

Bobbxt hTBranWaoB, railway enginaer, arohitaot of tho j^annia and Viotorht 
Tubular Bhdgoa. ** Liko Brunol, Uobert Ktophenaontommonood hb profao> 
aiooal oaceor undor hia father, Ooorge StephoueiMi. ULia early yean we— 
dorotod to the imprownnoat and eonetrnotion of the locomotive, and to him 
wo owe the typo of those machines, manr of whioh a— now aotuallT in u— 
on oar raiiwtt^ From tha time of the jUverpool and Mascheoier ttailway 
-^whea oar joint r^wrt ooatnbuted in a great d—ree to the adoption of tan 
loecHBotive — gme aa the means of tranepoct— •ana of the subeequent London 
nod Binnrngham line, with ite long Farliaaentary oooleete, iu Kiiaby toimela 
aad other diNUntUi— inhereat in eu new an undertaking, e multitude of other 
linea followed, in which the— had to be foreeooo aad provided for aunioroiio 
difllcolliaB, all of whieb w«— met and aurmounlad witB oooIim— and ooneom- 
mate akill. Among thaso g roa t works may bo meotiunod tho Boyal Border 
and high'lovel briagoa, and mo— oipeolatiy tho Ccnse^ ahd Britaonin 
bridgoe, whidi we— Um ftrst examid— on eo vast a aoaloof tha tubolar prin» 
oqdo, ami tho hridg— aoroes the St. Law— nee and the Nile, —markable aUho 
fbr t^ir grandeur of ooBoeption and tiaeoeaelhl execution. In ihaonjoymonk 
of a diatmfaiahod naan# and r^utation, Bobert Stephenson, like BroneL 
has been cat off srhiU etiil in the middle period of life, aad although bo pnr- 
sned his profession with persevering energy, and nocoaipliabad in it Ino— 
triumph* of the eoeoeaaful nppltoatiua of n mind well trninod and eto— A 
wilih pvnetionl and thoo— atcal nuwledge of various kinds, and achieved aomo 
of the g— at— t works of art which hare bean sritaaasod in our day, ho at tho 

tn— obtained an a—inonoa in the aeientiAo world randy raachad bp 

' at prnfaaaioaal man.'*— AddreM tkm Prmdrmt qfik* ImrMmHim 

ys— . A Port—ii aad htamoir of Bobart Bt—hanaon vriU bo 
i in tho yaar Bank rf JPbbs, 1S51. 

Dx. TnoMootfvneaii, who doeolod ataoh of hia time to tho study of botany and 
gootogy, pdWiahad tba ff— —wg/* ifcHfr Aasarseaw Plants, Tkr Mird* ofikm 
aad nthar worta. Ha trav^lod in California, and pubkahed 
■eve— 1 papers on tho aholla and phmu of that region. 

Fbsbvbiox Cbaob, who— akall a^ testa — o dococator had long boon 
aekBMxrlodgod. Ha loft a vahiablo nod extaasivo ooU— tion of maps. pUaa, 
aad viawa of arery part of London, from a very oarly poriodto tha p r — a a t . 
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JkberdMn and Kincardinesbln OraatU 
Quarric*, 1 12. 

Aenromatlc Iwns, Diaphragm for, lit. 
AoUnia, Aged, 22 H, 

AoUnometcT, New, 216. 

Adulieraiivn of French Winea by Plaa- 
ter,a06. 

Airiai Hhip, New American, 124. 
Agriculture, the Furcee Uaed In, 117. 
Albert ItHdge, Hahiieh, 77. 

Aluininlum, the Now Metal, 104. 
AlttiuinJuni, Mode of Boldering, 190. 
Aluminium bronse, 197. 

American bUam Firt>>engina, 32. 
Amerieau Gunboat, 39. 

American Now Hifle Cannon, 42. 

Aii||^ of Doek-gate« and Cell of the Bee, 

Animal Compoaition, Lawua and Gil- 
bert on, 2U0. 

Animal Food and Dread, Gilbert on, 

2Q0. 

Apiarian Societr. the, 234. 

Aquarium, Marrno,Managemeni of^229. 
Arehoi, Cant-iron, Blrenglh of; bO. 
Armatrong Gun, the, 47 — fiU. 
Armstrong, bir W., hia Hydraulic Ma- 
chinery, 72. 

Arnixtrong, Hir W., hi* Inventions, 60. 
Arrow-Poiaon, New. (Vom China, 238. 
Araciilo in Artiiluial Manures, 204. 
Arsenic in Green Paper-hangings, 204. 
Arsouio uot ihjurioua to Larva* of Filca, 
20 ^ 

Arsenic, March's Test for, 202. 
Arsouiu, lUdnsch's Test Cor, 202, 
Arsenical Flv-paper, 203. 

Artesian Well, Traialgar-sqaaro, 62. 
Astronomer Ituyal on the Moon's Mo- 
tiuu, 142. 

Astronomer Royal on the Compass In 
irou ships, 167. 

Atlantic Cable, Ilearder on, 178. 
Atlantic Cable, Import on, 179. 
Atmosphere, hquoous Vapour of the, 

144. 

Atmospheric Electricity, Joule on« 165. 
Aueklimd, Coal Field of, 244. 

Aurora Borealis, Electrical, 166. 
Australia, Salmon for, 227. 

Australia, Southern. Geology of, 243. 
Australian Gold, 248. 

Axe. Several Bladed, for Stono-drsssing, 

12U. 

Axle-Roxet, New System oC 81. 

Ball Filled with MoUen Iron, Experi- 
ments with, 41. 

BaUarat Gold Field. 24S. 

Balloons for Exploring Australia, 136. 


Balloon Obserritions \>f the Brttii]i 
Asaomatkm, 163. 

Barclqr's Patent Indelible Paper, 134. 
Darometer, Annual Vaiiati<m Of, 27A 
Dee, Cell of the. 163. 

Dee-Keeping. Tegetmeytr on, 283. 
Deetlos, £j^ess,l36. 

Dell, the Great, at tVMtmlnater, lA 
DcU-caating, Steel, 94. 

Dessemer's Improved Iron and SteeL 
83. B6->88. 

Beyrichia from Canada, 364. 

Didder, Mr., his Address to the InstUiir 
tion of Civil Engineers, IS. 

Birds. New, 224. 

Birds of Paiwdise. Now, S2A 
DiasUng Rock Experimrats, 6S. 
Dlaze-proof Dresses, Female, 212. 

Diood. Coagulation of the. 206. 

Bouts and Shoes made by Machinery, 
123. 

Boring for Water, 61. 

Doydell and Dray's Traction Engiuesu 
ilH. 

Bracket, Self-supporting, 111. 

Dread by Machinery, la). 

Dread, New Mode (^Making, 122. 
Dreakwaters for Harbours, Bum’s, 
New, 70. 

Brewster on Aneiont Glass, 162. 
Brewster on Cslcedonv Lsndscspe, 154. 
Brewster on Doable ^fraction, 163. 
Brewster on Fog-Signals, 164. 

Brick and Tile Machinery, Dry Claj, 
116. 

Bridges, Westminster and VietorUL Mr. 

Didder on, lA 
Brixham Cavern, the, 246. 

Bronxc Coinage, 96, 96. 

Bronse Decin^ Coinage for 06. 

Bronse Statue-casting, 97. 

Bruiml't Albert Tubular Bridge, 77. 
Butterflies, Brlti^ 236. 

Cables see Atlantic Cabla. 

Cable, Tasmanian, Submarine, 181. 
Cables for Submarine Telegraphs, M[r. 
Bidder on, lA 

Cslcedony, Landsoqte in, ISA 
Capsules, Manufoot^ of; OA 
Carbon Ink, ManuCseture of, 210. 
Cartridges, Lubricating, SIA 
Cartridge, New Ans^lOi^ 48. 
CavemA Canadian, 246. 

Cavema, Osalforoua and Haturee o 
Devon, 246. 

CeilingA Saonring, 111. 


Chemktal Bquivaumts, Dr. lorot HiJ* 
fhlr on. 167. 

Chimney-shaft straightened, 7A 
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Chlorofom, InhmUiioa of^ 107. 
Chnmatttctr^ of Life, 238. 

Civil £niri>MMn1<Nir> Pramrewi oi; 13. 
ClMidet, M.* on Lcnaw and 
kImms, 152. 163. 

Ck>^ iWirUidini, 13Q. 

Clothfn^ nuuio bj Machhierx, 131. 

Coal CaoMaDptkm, EcoocMnjr oC 20. 
CoaL/l^muoa of Aaekland. 2U. 

Coal In Soath AfHca, SM. 

Coal, bopplj of, lOi. 

Coooa>i)tif Oil. Extraetltw, lOS. 
Cufler-danit and PiUnf. nrrant on, 87. 
Coinajja, Bronxe, for Cana^, 05. 
Coinairc, Co|^ or Bronxe. Near, 08, 
Cold. Ref&amdtle, in Canada, 273. 
Culoura, Cause of, 162. 
Colour-Blindness. Dr. Wilson on, 160. 
Comet of 1869, 3^. 

Comet, Diela’s Doable, 27D. 

Coroet of Dooati, 271. 

Comets, Tails of, their Straetnre, 272. 
Compaas, the, in Iron Ships, Towson’s 
R4^[>ort on, 168— “160. 

Cone Telufnph Hystem. the, 76. 
ConserrsUon of Force, Faraday on. 135. 
Cookery, Military, Captain Grant's, 
107. 

Cookinf Apparatus, New, 108. 

Crab, Iraprored, 73. 

Crop*. Manorbig, 116. 

Crystal, Growth of one. 137. 

Curare Poison and Lock-Jaw, 109. 
Death’s Head Moth, remarkable, 233. 
Decimal Coinage, 06. 

Deei>-Sea Pressure-gange, 67. 

DoegSei Soundings, their Uncertaintj, 

Derrick, the Floating, 72, 

DevelopmenL Profn^ive, 241. 

Diamonds, Formauon of, 190. 
Dbitnfeotant, New, 190. 

Dividing Metals bv Rotatl(m, 92. 
Douglas. Sir H., nis ImproTCKl Screw 
Pnq^dder, 27. 

Dragon-tree. Growth of the, 238. 

Dndjns and Water-courses, doarlxig oC 
hr Kaston and Amos, 88. 

Dura Den and Its Fom Fiahos, 240. 
Dye, MauTfL 208. 

Dye. New l^k, 206. 

Dyea. Bed. 208. 

Dynamice of Oases, 138. 

Karth. Temperature of the, 280. 
i:;aithqoake in Cornwall. 280. 
Karthqnake at Quito, 287. 

£el. Electrical, m 
EUndVeat. Quality of, 223. 

Electric Cahke— see Atlantic and Cable. 
Electric Ckble, eoikd, Dischargt of, 

m. 

Electric Conduetlbility ct Wires and 
Prewrare. 187. 

£ie(^ Appuratna, 181. 


Eleotrie XiOom. BonelU's. 166. 

Elactrio Takfraph sending through 
Long Wiree, 16k. 

Elsotric Tsiecraph in France, 182. 

Electrical ** Frequency." 16«. 

Electrical Theory of Aurora Dorealii, 
by Orore, 186, 

Electricity, Atmosphoric, 186, 

Electriefty of Tourmalines, 188. 

Electricity transmitted through Wateiv 
Lindsay on, 171. 

Electro-msdi^ Apparatus, New, 184. 

Electro-Telegraphy, Improved : Acroaa 
the Tayjvitliuut Wires, 174; Auto- 
matic Writing Telnmph, Wheat* 
sUme’s, 176; Globe Ttlegraph, 173t 
India-Rubber Insulation, 172—173; 
Insulating Wires, 17f; Long Cir- 
cuits, A. Varicy’s, 178; Mic^»-Elec- 
triv Telegraph, 174; Signals, Xm* 
prored, 178. 

Electrotype Work. Durabnity 186. 

Klectro-luoe Debits on Engraved 
Plates, 1H6. 

Elephant ItemainB at Ilford. 260. 

Enneld lUfle, the, 63. 

Engine Governor, Jonson’s Marine, 10. 

Engraved Plates, Printing feom, IM. 

£t^ Events of, 264. 

Eye, Luminaus Impreasiona on the, 
156. 

Fabrics, New, 132. 

Falkland Islands, Birds feom, 226. 

Faraday on the Conaanration of Force, 
136. 

Faraday on Ozone and Autoionc, 189. 

Faraday on PhospborMceuce and Fluo- 
reaotnee, 148. 

Faraday on Water in Lighthouses, 00. 

Ferns, Vascular ilurulles of, 237. 

Ferns, Vegetative Axis of, J 

Filo-cutting Machinery, 93. 

Filters, Magnetio i^oto-Carbide of 
Iron, 193. 

Fire-escape, Now, 107. 

Fire-proof Coropositlon, New, 108. 

Fire-proof Dresses, 212. 

“ FUh Bain," 228. 

Fitzmaurice, Hon. Midor, his New 
Light, 104; Super-heated Steam, 19. 

Flint Implements in the Drift, 262— 
28U. 

Fttzroy, Admiral, on the Compass in 
Iron Shipa, 168. 

Floating l>eni<dc, the, 72. 

Floors, Coverings for, 110, 

Flue Pedestal, tH luO. 

Fly-oapers, Arsenical, 208. 

FooeprinU on the Seashore, S51. 

Forgw, Prevention 133, 

FoMil Elmdunts at llfortl, m 

Fossil Fis^ of Dura Den, 240. 

** Fossil LighUiing,*' 248. 

FouUs, Cape, 263. 
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PoMfli from New KMlaiid, SO. 

GfthnooplMttc ProooM, Kew, IM. 

Chu B«kln|r Chrett, ImprcHred, lOO. 

(Iff Llirltt«d br EIcKiriottjr, 101. 

G«*>Ufbtin(p, Irotnrorod, 100. 

Om, Witer. 102. 

Oatet, Pynaniioi of, 198. 

GaMH, Heat trtmtmittod throOKb* 138. 

Ckmetic Ctiletn Orirtmlc Kafara, 217. 

QaoWtfry of New Keulaiid, 889. 

Qaolog^ of Bouthcni AuatraUa^ 843. 

Oeotofnr of Vanooinrer'ii TiiIan(C 248. 

GfUUnfr Textile Fabrlci, 209. 

Oladeni, Veined Btnietnre oC 84L 

dam, Andent. DeeomfKMitioii of, 168. 

OlaM, TeuailoandCompretthreStreoirlh 
of; 69. 

Qorilla, ProftNMor Owetfi Acoount of 
tho. 219. 

Granite, Aberdeen and Kincardine* 
■hire. 112. 

Grant, Capt., his Mllltarr Cookery, 107, 

OfwU Ka 0 itm Bteom'Shlp, the, 16. 

Green Colour, New, 207. 

Gtui, the Amwtmn^ ^*->60. 

Gun, ImproTod, 46. 

Onus, HIned, 43. 

OtmlMat, American, 39. 

Gunpowder MiUs, Kxpioaloni in, 106. 

Gunpowder, PrmMsrlici of, 64—67. 

Gutu PercUa, Bociet/ of ArU Report 
on, 109. 

HawkeahT*! PurlHoation of the Serpen* 
thie,64, 

Heat'DifTuaeri, True Action oC 07. 

Hast Sensation caosad bj Carbonic 
Aeld, 187. 

Hent Trazumitted through Oaaea, 
188. 

Berrinjr, Natnral Hlstorj of the. 226. 

Uoist*OoTemor, Balnes*i Patent 74 

Hopkina, Mr., on the Earth'i Tompe* 
rature, 290. 

Hot*bla«t Ovens for Iron Fnmaeei, 88 . 

Human Race, Suppoaed Antiqaity of— 
Letters and Piqiori by Anderson, 
Babbaipe, Cull, Evans, Falconer, 
Flower, Henslow, Homer, Lyell, 
Sir Charlea, Ogdem Osbnrn. W., 
Prestwich, Ramaav, Sharpe, Wright, 
T..WTatt268 

HydranUo KnKinecrlng; Bidder on, IS. 

Hydranlio Lin at ViotoHa Bo^, 71. 

HydraaHo Machinery, Sir W. Arm- 
strong’s, 78. 

Hydrogen, Binoxide ot, 188. 

loe, ProfbMor P orhee on, 261, 

Insects, Bare^ 283. 

Instttution of CtvQ Sngineerg* Pre- 
miums, 288, 

Iron-caeed War SteMn-Frigatea, U. 

Iron, Cast Archea, 89. 

Iron Forgings, Lai^ 89. 

Iron Ships, the Compuain, 268->168. 


Iron and Steel Plates and Heavy 0i4- 
naitcc, 41. 

Iron, Wrought and Steel, Staength 
88 . 

Ksleidosooplc Golonr-ten, ffai^ 16L 
Kelp, Mennfartora oC 210. 

KUng, or WUd Hqtm of TUhsit, m 
Kuhlmann's Water-Otasa Fraaem, US. 
Lamp, Snbmarlne, 86. 

Lancaster Rifle, the, 51 
Land-survey ii4g,K ew Plettfaif Seale Ccr, 
119. 

Lsntem-dy of Hondnrae, 334 
Lardner, iJr., on War Engines, 40. 
Lavender, Perki'a CalUratkin oC at 
Hltchin, 240. 

I.eail in Snuli; 206. 

Leathsr, Vegetabic, IML 
I^etteni, Damaged, to Restore, 133. 

Life, Chronometry of, 236. 

Light, Fitamaujioc's, 104 
Light, In&uenee on Anhaalt, 160. 
Lights New, 104 
Li^^ New Apparatas Ibr 

Light Signal. Silas’s. 103. 

Lighthouses and B^ons, Improved, 
KikkTts on, 69. 

Light huaics, Water i% 69. 

Lock jaw and Curare Poison, 188. 

Lock, Keyless, 120. 

Locomotives, Coal-burning, wttbont 
bmoke, 90. 

l..ooomotive Engines, Coal and Cokn 
in, 79. 

Locomotive, Tnm^kc, 8L 
Locemarlada, New, 238. 

Madder. Properties of, 207. 

Msgnctic Action of the Soj^ 188. 
Magneto-Electric Light at South Foflh 
land Lighthouse, 183. 

Mammals, Fossil, Owen on, 8ML 
Manuring Crops, ExperlnumtaL 116. 
Match, the wety, 102. 

Mauve Dye, New, 206. 

Metals dlVi^ ^ Rotation, 08. 
Meteorological Sonunary of 1868, 378. 
MUk, Preservation of; 183. 

Mhaera* Bafbty Cage. 83. 

Minerals, Artifleim formation ot 186. 
Mollusks, Nudibranchiate, 339. 

Mont Blanc, Thermometaric StaHima 
on, 146. 

Moon, Eruptive Action in Ihs^ 376. 
Moon’s Motioai, the AstronoaMt Bnyid 
on. 142. 

Nails and Bolts, Spiral IhiringL B3L 
New Zealand, Qeol^ oC 260. 

New Zealand, Sparrows for, 225. 
Obituary of Eminent Persona, 1888^ JBl. 
Ohlect-gloMoa, Focus ot, 163 . 
Observatory, the Royal, Bepori oilM 
Oil, Cocoa^imt, Extracting: 105. 

Oil, Sohdificadon of; 308. 
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Oqrmnk Xfttnre, G«ii«Uc Clrete fast, 217. 
Oven, Uakiiif^. lni|MPOved, IfliX 
Ovens, for Iran Farnneet, M. 

OwML Praf,, to sew duatflestfoD 
of fientUM. 2S1. 

Ow«n« Prof, oo the Stand If etl 228. 
Owen, Prof, noomuit of ttae OorilUi, 810. 
Own, Prof, on FowU Hsnssto, 248^ 
OtKHK, Atawoflierie, 278. 

Oiono and Antoaone, ftandnron, 100. 
Pa|>cr, Uarelay’A Pntewt ImtaUbii, 184. 
Parwttae, New Mnta 284. 
l^henanU, New. 288. 

Pbonaatofr n p l ^ tlii^ bj fho AbM 
MoffUfl^ 146. 

Phonnerape and Hydrofdione, tbe, 146. 
Pboephoreeoence Mtd Flttamccnoc, 

Faraday on, 148. 

rhotogrtpbk Prooese, 218—218 ; Car- 
lton Printinf. 213: Snfrravina on 
‘"ood, 214; Lens, New, 216; Mfrbt. 
new action ot, by Ntooe, 213; Mnro- 
Pbotoirrapiry, 116; PbobeUthotypa, 
214; Photo^idts for Oovemneut 
ImtiftntioM, 218 ; PUrtinum Toufof, 
216. 

Piling and Coffer-dams, Bryant on, 87. 
Pipes, New Modes of Joining, 03. 
Planing Machine, New, 123. 

PlanU, Growth of, 237. 

Plante, Ueeplration of, 237. 

Poisons, Meullie, Detectioo of, 303. 
Powder-naUlt, Sxploakxis in, 108. 
Prossuro Gauge, ucei> Sea, 67. 
Prhitiog-oSloe, Implied, 120 . 
Printing-press, Universal, 130. 

Printing Shawls, 132. 

IMntlng-Surfoee, see SiiTftre-PrtetIng, 
Pterapsis in Lower Ludlow Kock, 283. 
Itadtathm, Solar, 172. 

Bnilway Breaks, Fairbaini on, 79. 
fiaiiwM Uridgv, Brsnel'i 'fnbular. 78. 
KaUwaar Bridfw. Great Spans in, H. 
RaBwiw, Llmpoal and Maaotaeatsr, 98. 
Bain, diminution of; 175. 

Bain, Unusual in the Lake District, 278. 
Baasome, F.. on Water-glaes, 113. 

Bed Lead, Subetttute for, 184. 
Befraetlosi, Itoble, Browster on, 183. 
Banslc^ George, and Liverpool and 
Mandicater itailsrmy. 75. 

Boptltao, New ClassiAeatiosi of, by 
Uw«t,3tl. 

Beptiitan Eggs, 240. 

RcptiHia Beuaiiis. 248. 

Imprasred, 48. 

tatcut Tents, 63. 

Rifla CasuMm, Amerieaa New, 41 
Biisa, Lasoaatar and SAfield ooenparad, 
61. 

BUM Onn, Haddan*t, 44. 

Bided Gun, Thomat’s, 43. 

Botatory klothm and Astrotunnteal Ob- 
•enratLoita at 6 <m, 141 


Boyal Observatory, Aawud Beporion 
the, 298—278. 

Royal Hoeiety's Mfdata Awarded, Ifl 
Bussell, Scott, to MetoUicfiUve, »i. 
Bafetj-t'.igr for Mineri, »L 
Hafoty Matc h, the. 102. 

Salamander, living at Paris, 231. 

Salmon for Austndta, 127. 

Saturn. Gccultation 270. 

Screw Line-of-bottta wp VMoria^ 21 
Screw Propeltara, k^^pertownts With, 22. 
Screw i^ropdkr. Sir U. Dungbsi'B Im- 
proved, it. 

Seal. Earikl,ofthe Cape of Good llopi 

222 . 

Serpentine, Pnrlfloatloci of the, 61 
Shea Butter, Keonemy oi; 230. 

Shl^^f the Boyal Nary, ModtikiaMoM 

Ships, ifoott RusselFs Metallic, 91. 
Ship's Windlam, New. 37. 

Ship-bnltding, lmpn>vemeats ha, 31 
f. Timber for, 33. 
cfiKiwH, r ug, voggeoted, 151 
Sifiial Lights, Silas's, KT 
Silvered Surfaces Protected by LMdi^S 
Process, 188. 

Snake-Biles. Antidote for, 232. 

Solvent, Bemarkato, 209. 

Sotmd, InttnuriAeation of, 143. 
Botindlugi^ Deep S«i anoertaio, 139. 
Sparrows for New Zealaud, 225. 

Speuies, Origin oC 241. 

Specie Grayities. New Mode of Aseoe- 

Sponcci^s' Magnetic Proto-Carbide of 
Iron Filters, 199. 

Spider, Kavenoui, 283. 

Statne-castlng, Bronie, 97. 

Steam Agrlenltare, 112, 113. 

Steam lUtterica, New Inm, S3. 
Steam-boiler EaploMmas Paive&ted. 21- 
Steam, Density oC 20. 

Steam, Dry Saturated, 191. 

Steam Flre-csifine, Aaaertoa& 32. 

Steam Fire-engine, by Shaod aad Ma- 
son, 81. 

Steom-H ammar, OigasiAtc, for Woohrioh 
Arsenal, SO. 

Steam Navigatkm.lmprovemeata la, 28. 
Steam Ploagh, Chanatar and GUvar'a. 
S3. 

Steam Bam, Now Iron, 26. 

Htea«-sMp, Great Smeierm, 18. 

Steam, Supm-heatad, 17. 

Steam, Baperseded, 

Steam Traoaport, Boeoomj oi; 20. 

Steel BeU-oaottag, 91 
Steel, improved Maanfootare ol^ 83. 
Steel and Iron, Ma l taa Mi BaaaenuF t 
Patent. 85. 

Submarine Boat, 86. 

Submarine Lamp, 60. 
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SabmMrlot Wgrflv c, 38. 

Bnbmftiine Work, 87. 

Son, Ma^MUc Action oTiha, 140. 
0npar-ba^ Stwm. 17. 
8ar(iao»*(!km<t«n«ittion, 30. 
8arfac««Printing, (jolUiif'a Improrad, 


8iirf)M>a*lMnting from fisgra^md FiaUt, 


hr Dradbarj, 130. 
8«rm, the 'free 


i *rree, from MacMmr, 135. 
Teeth, New Rtopping for, 190. 
Telegnmh 8jgtein, the Cone, 75. 

Tenia, Mi^ Khodea'a Patent, 53. 
Thamea, Cioanainir the, 03. 

Thonaaa, Lynall, on Gunpowder, 54, 55. 
Timber, Extraoidinary, 8A 
Timber, to preaerro from Decar, 36. 
Timber, to protect from Fire, ioe. 
Traction Englnca, Uojrdcll and Braj'a, 
118. 

Trade Marka, Leone Leri on, 124. 
Trafiilw>aquare Water-worka, 61. 
TjmdaU, Profeaaor, on Theraiometrical 
Btatiuna on Mount blane.146. 
T^>e-Conij^ing Machine, ilatteralejr*a 


Tjrpe-Compoalng Machine,Tooiig*a, tlSt 
Vanoonrer lalaM, Geoloa^ of, MS. 
Veauvius, Emptkm oi; M7. 

Victoria Bridge, Cami^ aee Brtdgea. 
rieforin, Screw Line of battle-al^, SA 
Volcano Manna L<^ Emption ol^ S65. 
Vedoanoea. Conical Form it M6. 
Voltaic Pile, Inmrorement In kh*, lOOi 
Warrr'a Breaob-loadimr Cannon, 45. 
War kiMlnea, Leatroottre, 40. 

Water, Boring for, 61. 

Water, Freah, from Sea'ioe, 180. 

Water Gaa, Econotnj of, lOS. 
Watet^OlaM and ItaAppUeatioam, 113. 
Water Supply, Kxtraor^ary, 
Water>worlu, Tratla}gar<«qQ«re, 61. 
,Warce, Deitructivo Efleeta ol^ 161. 
W’ax, Japaneac, 232, 

WeatmJnater Bridge, aee Bridget. 
Winea, French, Adulterated, 306. 
Wiotera, MUd, 374. 

Wire Rope, Strength of, 81. 

Woody Fibre Trauaibrmed into Sugar, 
301. 

Zoology and Botany, Progreaa of^ 317. 


INSTITUTIOK OF CIVIL KNGIKEKRB. 

Tbi Oouucil of the loatitutiou of Civil Engineert have awarded the following 
Premiuiua for Papera read during the past Smiion 

1. A Telford Medal, to Michael Boott, M. luat. C.K. for hia Paper **De- 
aeriptioa of a Breakwater at the Fort of Bljrtb, and of Improvementa in Breah> 
watera, l^>pUoable to Harboura of Refuge." 

3. A Telford Medal, to Robert MaUat. M. Inat. C.E., for hia Paper »* On the 
Oo^eflldenta of Eiaatiaitr aud of Rupture in Wrought Iron, in relation to tho 
rolume of the Metallic Mam, ita melailurgic treatment, and tba axial direction 
of ita conatituent vryatala." 

3. A Telford Medal, to Henry Boaaemar, for hia Paper *' On the Manufactore 
of Malleable Iron and Steel." 

4. A Telford Medal and the Manby Premimn, in Booka, to William Joeeph 
Xingabury, Aaaoo. Inat. C.B., for hit Paper **Pe8criptum of the Sntraooe, 
Entranoe Look, and Jetty Walla of the Yiotoria (London) Docka; with Re- 
marka on the Form adopted in the oonatruotion of the Wron^t-lron Oatea Mid 
Oaiaaon." 

6. AW'attMedal. to JameaWardrra Jamaeon, Aaaoo. Inat. C.E., for hia 
Paper ** On the Perfomianoea of the screw Bteam*ahip SaktL fitted with Bn 
Trmbley'a Combined Vapour Engine, and of the Sitter Ship Ooma, with Steam 
Bnginea worked expanaively, and provided with partial aurfaoe o ondena ation." 

6. A Council Preminm of Booln to Thomaa Sebaatiao laaao, for hia Paper 
** On the Succeaaful Working, by Locomotive power, over gradienta of 1 in 17, 
and curves of 300 feet radiua, on Inclinea in Ameriea." 

7. A Council Premium of Booka to Matthew Bullook Jaektoa, If. Inat. 0.£. 
for hia Paper. '* BeaoripGon of the Gravitation W^ater>Worka at Melbofunie, 
South Australia." 

Erratum In F«ar>J9ool? of I860, p. 18: the cheque presented to Mr. 
C. Manby, F.R.S., bv the Inatitution of Civil Enginoera waa for SOtXM.—not 300/., 
M emmeeualy aUted in the above page. 


THl END. 
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ILLVBTBATXS XDTTCATIORAL AITS OTEKB W0SK8, 

Suited for School* uid Funi^ Boading . 

ESSRS. CASSELL, FETTER, A GALPIITS DESCRIP- 

ITx TIVB 0ATALO6UK FOB Il'MO, oont*iniiu[ m Comprehetunre Bpitomc 
of all tbe Work* iaaued bj them, will be forwardea free on reoeipt of a pottage 
■tamp. 

vow tv corasa or i 

CaeeeD** Ilhiftrated Bible, Id., Weeklr. i Biblical Bducator,Jd., Weekly. 

><»•. W«kly. 

CuMh'i Popoiar R*tar>l Hittorr, ed., Th< Photognphio Nmn, 8d., WmUj. 
Monthly. 

CASSELL, FETTER, k OALPIN, LA BELLE BAFT AGE YARD, E.C. 


CHUBB’S PATENT BETECTOB LOCKS. 
CHUBB'S FIRE AND BURGLAIUFROOF SAFES. 
CHUBB’S FIREPROOF STRONG-ROOM DOORS. 
CHUBB’S STREET-DOOR LATCHES. 
CHUBB’S CASH AND DEED BOXES. 

Illustrated Price List* tent Free. 

CHUBB AND HON, 67, ST. PAtTL’S CHURCTITARD, LONDON 


WRITING, BOOK-KEEPING, &c., 

P ERSONS of 
any age, however 
bad their writing, may, 
in EIGHT LESSONS, 
acquire permanently an 
and 

eitbm to profewional 
vnraoita or prirate cor- 
raapondtnoe. Arithme- 
tic on a method reqniring 
only one-third the time 
usowy requisite. Book- 
keeping, aa practi*ed in 
the Gorermuent, Bank- 
ing, and Merchants' Offices; Short-hand, &o. ForTeTms,&c.,^plytoMr. SMART, 
at the Institution, ^b, Quadnmt, Ifogent Street (comer or Swallow Street), 
London, rcmored from No. 5, Piccadilly. 

CAtmON. — No oonneoaon with partiee trarelling in the Provineee aesom- 
ing the name, copying the advertiaementa, Ac., of Blr. William Smart, whoee 
otUy addree* ie^Tb, Quadrant, maveat Street, laOndMu 

S8TABL1SHZD UPWARDS OF S5 TEARS. 

PRIVATE AND CARRIAGE ENTRANCE IN SWALLOW STREET. 

1 



BANK OF DEPOSIT. 

KATIOKAL ABSUfiAKCE AKD IUHTESTMENT ASSOCIATION. 


ESTABLISHED ICAT, 184A 


EMPOWERED BY SPECIAX ACT OF PARLIAMENT. 

OAFZTAZ. 0TOOaL, &100,000. 


OBJECTS OF THE OOHPAITT. 

TfliB Company wm establiihed in 1844, for the purpoM of oponing to thr 
public an eaty and aafe mode of Inveatment, with a mgb rate of Intereat. 

FLAK OF OFEEATIOHB. 

The Bank of Depoait differa from ordinary Banka in the mode of employing 
CapiUd~>monoy dopoaitcd with thia Company being principally lent upon weli- 
aetmred Life<lntereaU, Beveraiona in the Government IPonda, or other property 
of undoubted value. Thia ciaaa of inveatment yielda, it ia well known, tht 
greateat amount of profit, with ample aecurity. Loann maile by the Compa»ty 
are c\)llaterally aooured by pobuiea of Aaauranue on the Lives of the Borrowen-, 
or their nomineen, efi'ected at ratea of premium which enanre the validity of the 
BoUoiea againat every poaaible contin|tency, aeeure adequate profit to tlie Com- 
pany, and provide for the eipeuaea ot maiiagcmeut. 

OBDIHAKY DEPOSIT ACCOUNTS. 

Accounta may l>o opened with auma of any amount, and incroaeetl front time 
to time, at the (ntuvouionco of De|HMitors. A 8tock Voucher, aigned by tw<' 
Directora, ia given fur each aum depoaitod. 

WITHDRAWAL OF ORDINARY DEPOSITS. 

In order that the permanent and profitable inveatment. in which the fuiidx 
are employed may not be unneoeaearily diaturbod, power is reserved to re<^uire 
aix months' notice of withdrawal. It being, however, one of the principal objeete 
of the Institution to unite a pcjpular system of investment with the greatest pos- 
sible accommodation to the public, the Ikuurd have power to dispense with notice, 
and to allow parties, in cases of necessity, to withdraw the whulo or any portion 
of their Deposits on Special Application, 

RATE AND PAYMENT OF INTEREST. 

The Intereat, which has nerar beem leas than Five per Cent, per Annum on 
Ordinary Deposits, is payable in Janoarj and July, on the amount standing in 
the name of the Depositor on the JXHh June and Slat December, and for the con- 
venience of parties residing at a distance, may be received at the Branch Offices, 
or remitted through Country Bankers. 

SPECIAL DEPOSITS. 

P«p<mt0 mad* fry Sf*eial dgrttment for fixed period* can he wUhdraten teUkoui 
HOticfl. 

PETEH M0RHI80N, 

3, PjlLL Mall East, Lovikik, S.W. Managing Direetor. 


Foma for opening aoooonts may be obtained at any of the Braxichee or Agencies, 
or will be tent, post firee, on application. 
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W. KENT & CO S 

(late DAVID BOOUE'h) 

ANNUAL CATALOGUE. 



NEW lI.WSTItATEl) WUllKS. 


A Book of Favourite Modem Ballads. TUu^trivii d 

with Fifty Engravings, printed in tints, from origiiml druv^ ing.s by 
(’, W. ( U.A., J. 0. il oiLM.EV, A. IF A., A. Soi.o.mon. S. I*ai,mi;u, 

(J. II/l’lIOMAR, IJniKKT Fo8Tl.lL, K. DUNL .W, F. ( 'oliDOl’ l.D, W. 11 \tt- 
VEV, W. J. GilANT, I*EUfTVAL .'^KI.LTON, 11 AllUI.'sO.V \N'i:ili, i tc., and 
ormirntnted on every j>ago Mith holders nnd floral decorations, 
printed in gold, from designs hy Ai.iir.uT Wailiu;.v'. Square Hvo, 
very handsome binding, elaborately gilt, price 2U., or bound m 
morocco, 31s. Gd. 

The Song of Hiawatha. ]Jy II. AV. Li)noi-ki,l()w. 

Illustrated with T^A'cnt y-four choice KngraviriRs on wood, from 
drawings uy G. II. Thom.v.s. ('n>wn 8vo. bound in a richly orna- 
mented and illustrated cover, price 12j., or bound in morocco, 21s. 

The Poetical Works of Robert Bums. Illustrated 

•with numerous liiglily-tinisbed Engravings on wood, from drawings 
by C. W. Ooi’E, J. C. IIonsLEY, A.K.A., F. W. Toimiam, 

Geohoe Thoma.s, Uiuket Foster, Harrison Weir. A. Johnston, 
S. F^DMoxsroN, J. Drummond, K.S.A., J. Archer, R.S.A., Harry 
IlooEBS, T. Macquoid, etc. In small 4to, planted by Clay on 
toned paper, and bound in a richly ornamented cover, price 21s. 

S6, Fleet Street, and Paternoster Row, Lo.>uorf. 



W. KENT AND CO.’iJ CATALOGl’E. 


The Merrie Days of England; Skctdi.-s of t!ie Olden 

iinf. JJy M ‘iJj.iiMwTi'. I liii With Twenty Itiriro 

Kn^ravin^jH friitii diawimr'' hv Jo.sbi'h \ASif, (iLoiioE TitftMAS, lini- 
KKT I'usifnt, KijW.\j:ii d, t t< tiod ornun j til* il wiiii nti- 

imli.il lell('j.*i and ! -li jorecs hy il vui: v ]I m 1- 

Hoiiicly htmiid in elotli, dm <irat.ed iii the iiianru i- of the l'hi;;n- 
1 tlliaii peiioJ. Cruwn 4U), ::1 k. doth gilt, or dl:i. nmrocen elegant 
or unliliue. 

Dreamland. By Maky Eli/aekth. Illustrated liy Jissii 

M aclkoij, and Printed in Tintn hy Ilanliart. Thu list ol llln lia- 
linns compriseB The J’a<4‘s l>ie.<;n — Yonth's Dream of Amhiiion — 
The Exile’s Dream — A^e's D;< m;:i (.f the J'ast— Dttam of the Orinh- 
nul — The CoiK|iJerors Drean: — 1 he Merchant’s Diaani — 'The Misei’s 
Dream — The Murderer's Dream — A Dream of Hafipiness — A Dream 
«f Pituity— A Dream of Jh toa' — The Dream of tiie BiJive Knight, 
'i'his bonk, from the very exquisite maniuT in w'!;u)i it is got ny, 
cle;,erve8 u jdaee on eveiy drawii>g-i\)Otn tuLlc. Deiny 4.lo, riehly 
bound, tils, jdaiii ; -TJs. highly eoiuured. 

Cliristmas with the Poets: A Colkadion of' 

I’nthy itlaling In llo Ih-.-tivul <A Cliri^limeJ. I'pwards ot Pilty 
l'higia\ iiigs lioin DiUHings by DiUKi r i’o.oim, and nuiuirou') 
initial letlir.s nnd budiia j>riiit«d in p<dd. New Edition, with 
additional Einb(dlishmcnls, suj*er-ro)al 8vo, richly bound, liE. ; 
morocco, 31s. Od. 

I The Loves of the Poets ; or, Portraits of ideal Beauty : 

being tt series of original Sled Engravings, drawn by the most eminent 
I Auibts, and engraved by jMoti:, with lllubtrative Text by Tenny- 
j sox, WonnswouTii, etc. Deiiiy Ato, richly ornumeuted, -is. plain ; 
j 428. coloured. 

I 

* The Miller’s Daughter. By Alfred Tennyson. Illus- 
trated will! SevenUen Sled Engravings, drawn by A. L. Bond, and 
engraved by Mote. With a J’ortrait of the Author. Small 4lo, 
haudaoine doth binding, ICe. ; morocco, 2-ls. 

The Fables of ^sop and Others, Translated into 

Human Nature,withTwenty-tivchumoroua Illustrations by Charles 
II. Bennett, author of “ Shadows.” Small 4lo, ornamental boards, 
68. plain ; lOfl. 6d. coloured. 

*• A more amuolng, and eke a more instructive work, it is not easy to imagine.” 


[86, Fleet Street, and 
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W. KtNT AND CO.’s CATALOUl D. 


li.l i sTUVTl.h W(»i.Ks — Conflrueil. ’ 

Merry Pictures by Comic Hands; hciu^ a OolliTtion 

of lJuiJK)roija Do-signs by Titiz, I).)M t;, IVI ijADoAVs, JIink, 

otf., with Illustrulive Tt-vt. Otlong folio, l;n rid inie cover by 
Crow-quill, 12d. 

Milton's L' Allegro and II Penseroso : witli iipwanlrt of 

Thirty Illuvtrntiotis, drawn and otchcnl by JIiukkt Fustik. Tho 
text printed in red. t<upci-iovul 8vo, neatly bound, 218. ; morocn^, 
a 1 9. Gd. 

“ Altoj'.-tlior ru'' of Iho h:m>l'snr.i<‘st :;ml most Gtanliful books which has rnnif' 
under our nuLice.’’ — Mrtrmn^; J\n(. 

Longfellow s Poetical 'Works, lUnstrated. New and 

Enlarged Editu»n. Includii g ‘‘ Evangi lino,” “ Voices of the 
Night,” ‘‘ Scaaido and Fjresub',” “The Golden Legend,” and 
other Poems. With One II midrod and Si veiity Engruvifigs on 
Wood, from Designs by IIiiiki:t Fo^iTF-n, Jasj. E, 11a v, and John 
GiLiiKUT. Crown bvo, 218. cloth ; .‘’(1^. nior<K-o3. 

“ EvaJigeline,” peparately, 10.?. Gl. cloth; IGs. morocco. 

“Voices of the Night,” “ Seaside, ” &c., 15a. cloth; 21 b. morocco. 

Longfellow’s Holden Legend, Illustrated, a New 

atid Revised Edition, with nuincroiiH Allcmtiong and Notes by the 
Author. Illustrated by Bxukkt Fostku. Crown 8vo, 12s. cloth; 
218. morocco. 

Longfellow’s Courtship of Miles Standish, nnd ntlu r 

Poems. Illustrated by Jons An.soi.os, lUKivr.T Fosilii, and 
M. S. Morg.vs. Crown Svo, Ts- 6d. cloth gilt 

** N o reader caa fail to perceive how natural and charming is this Poem.”— 
’Examiner. 

*0* For other Editions of LongfcUow's Works eec pages 9 and 10. 

Bunyan’s Pilgrim's Progress. Profusely Illustrated by 

William Harvey; with Memoir by the Bov. George Ciieevek, 
D.D. Third Edition, crown 8vo, 128. cloth; 18a. morocco; largo 
paper, 428. cloth ; GOs. morocco. 

The Heroines of Shakspeare : Forty-five Portraits of his 

principal Female Characters. Engraved under the fuperintandenoe 
of Mr. CuARLBS Heath, from Drawings by tho best Artists. lm> 
perial 8vo, handsomely bound in moroccoi 42s. ; Coloured Plates, 
£3 13s. 6d. Proofs before letters, on large paper, £5 6s., hand- 
somely bouud. 


Patbemosur Bow, Loudon.] 



W. KKNT AND CO/s CATALOGUE. 


I lmtbtkated V\ oukh — Continued.] 

Portraits of Ladies of Distinction at the Court of 

Her Majesty Queen Victoria. A Series of charming l^rlraita of 
the Young Female Xobiiity, beautifully engraved by the most 
eminent Artists. iVoof impressions, impl, 4U), price £2 28., hand- 
Bomcly bound. 

Cariosities of Olass-maMng : A Hi-storj- of t)K> Art, 

Ancient and Modern. Ily Aphlky Pei.t.att, Ksq. With Six 
beautiftilly coloured Plates of Antique Vases, &c. Small 4to, 
cloth, 12 b. 

Museum of Painting and Sculpture : A Collection of 

the principal Pictures, Statues, and Bas-reliefs in the Public and 
Private Galleries of Europe. This work, which contains En- 

f ravings of all the chief works in the Italian, German, Dutch, 
Vencli, and English Schools, includes Twblve Hundred Plates, 
and is an indispensable vade-meeum to the Artist or Collector. In 
17 handsome volumes small 8vo, neatly bound, with gilt tops, 
£4 148. Gd. 

The Bible Gallery: Eighteen Portraits of the Women 

mentioned in Scripture, Engraved from Original Drawings, with 
liCtterpress Descriptions. Imperial 8vo, handaomely bound, 218.; 
with Plates beautifully coloured, 428. 

The Women of the Bible. Eighteen Portraits (forming 

a Second Series of The Birle Gallery). Handsomely bound, 
21 b. ; coloured, 428. 


The Language of Flowers; or, The Pilgrimage of Love. 

By Thomas Miller. With Eight beautifully coloured Plates. 
Second Edition, small 8 to, cloth, Gs. ; morocco, Ts. 6d. 

Milton’s Poetical Works. Paradise Lost and Regained, 

ComuB, Samson Agonistes, L’ Allegro, &c. ; with Essay on Milton’s 
Life and Writings, by J ames Montgomery. Illustrated with One 
Hundred and Twenty Engravings, by Thompson, AVilliams, Orrin 
Smith, &c., from Drawings by William Harvey. Two volumes, 
crown 8vo, 248. cloth ; 348, morocco. 

Cowper’s Poe^. With Life and Critical Remarks by 

the Rev. Thomas Dale ; and Seventy-five fine Engravings by 
J. Orrin Smith, from Drawings by John Gilbert. Two vola. 
crown 8vo, 248. cloth ; 34s. morocco. 

“ The handBomeet of the editions of Oowper.”— 


[86, Fleet Street, amd 
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Ii.LCSTnxTF.D Works — < 

Thomson’s Seasons and Castle of Indolence. 'With 

Life and (/Vitical Ketnarks by Allan Ci nninoham ; and Forty- 
eight IIlustraLions by Sani el Williamr. Tie. cloth ; 17i. 
morocco. 

Beattie and Collins’s Poetical Works. With an Essay 

on their liivcs and Writing* ; and Illustrations^ engraved by S, 
Williams, &r., from Drawings by John Ahsolon. Crown 8vo, 
cloth, 128. ; morocco, 17s. 

Sir Walter Scott's most Popular Works— 

TilVt IllmtraUd Editionn. 

1. THE LAY OF THE LAST MINSTREL. 

2, THE LADY OF THE LAKE. 

8. MARMION : A TALE OF FLODDEN FIELD. 

4. ROKEBY. 

These elegant volume* arc uniformly printed in fcp. ftvo, and Illus- 
trated with numerous Engravings on Steel. I’rice 7*. cloth ; 10a Cd. 
morocco elegant 


BIOGRAPHY. XRAYEL, ETC. 


Men of the Time : or. Biographical Sketches of Emi- 
nent Living Characters — Authors, Architects, Artists, Composers, 
Capitalists, Dramatists, Divines, Discoverers, Engineers, Journal- 
ists, Men of Science, Ministers, Monarchs, Novelists, Painters, 
Philanthropists, Poets, Politicians, Savans, Sculptors, Statesmen, 
Travellers, Voyagers, Warriors. With Biographies of Celebrated 
Women. Greatly Enlarged Edition. With Several Hundred addi- 
tional Memoirs, small 8vo, 128. 6d. cloth. 

The Life and B«mains of Donglas Jerrold. By his 

Son, Blanchard Jbrrold. Containing, also, a quantity of Inter- 
esting Correspondence with some of the principal Literary Men of 
the day. With a Portrait on Steel. Crown 8vo, 128., cloth. 

** Here we have Jerrold at Hone, and a more beautiful and winning portrait of 
a man of leUers ooca not, we think, exist.’*— .d[fAnt«aai. 

l^ATKRKOSTm BoW, LoNDON.] 



W. KENT AND CO/b CATALOGUE. 


t:ic. — (' uni muni ] 

The Heroes of England; or, England’s AVaiTiors by 

Sea and Land. Being Stories of the Idves of the most ceUhrated 
Soldiers and Snihjrs from KJw'ard the Blarl: Prinee to lh(' present 
time; with liluBtrations lir John Oilukut, and a Portrait on Steel 
of ficn( rul Ilavcloek. IVp. 8vo, Gs., cloth. 

Prince Charlie, the Young Chevalier. By M. Johnes, 

Author of “A Boy’a Book of Modern Travel and A'lveJitiire,” etc. 
Illustrated with Eight Engravings from drawings by M. S. Mouqan. 
Feap. 8vo, j)ri< e .O.s., cloth gilt. 

A Boy’s Book of Modern Travel and Adventure. By 

M. .loiiNFS, Author of “ Cliihlren’a Bible Picture-Book,” “His- 
torical 'J'lilcN,” etc. Illustrated with Eight Ihigravings t'lum draw- 
ings hy Willi am JIauvi-y. Fcap. 8vo, cloth gilt, f)s. 

Relics of Genius: Visits to tlic La.st nuims of Potts, 

Painters, and I’layers; with Biogrnfdiical Sketches. By T. 
GitiNSTKi). With llluetratioiiK. Square lOmo, Gk., doth gilt. 

“ I'he foiKliiCss for lilerarv gonsip in one of the nio^t mnrkrd eliaractenstie^ of 
our tiinen, iind to tluw who would indulge io it w’c run hivrdly rocumiueud ti picu- 
sanUT companion than Mr. tlnnaied .’' — Mormmj llcrAd, 

The Crusades and the Crusaders ; or, Stories of the 

Struggle for the lltdy Sepulchre. By J. (J. Edoah. Illustrated 
with Outs by Julian Pohtch. Fcap. 8vo, 5e., cloth. 

The Wars of the Roses; <>r, Stories of the Struggles 

between York and Lancaster. By J, G. Edoar. Beautifully 
Illustrated. Fcap. 8vo, 5.s., clotli. 

“TliPflP tales somewhat remind u", in their easy and picturesque style, of Sir 
Walter Scott’s celebrated and fascinating performance. Jl i.s the Aery hook to put 
into the hands of a manly boy.”—( Vi/ic. 

. The Boyhood of Great Men as an Example to Youth. 

By John G. Edgar. With CuU by B. Foster. Fifth Edition, 
3s. Gd. cloth ; 4a. gilt edges. 

•• It would have been s matter of regret to see aach a book badly executed. 
TliAt refrret we are apared, for this little volume is simply and well done. The 
biographies are numerous and brief, but not too short to be amusinfr; and as 
thousands of boys tlurht for greatness, which is acquired by ones and lens, there 
will be thousands glad to read a book like tbia." — £xammer. 

Footprints of Famous Men; or, Biogrnphj- for Boys. 
By J. G. Edoaju Outs by Foster. Fourth Edition, 3s. Gd. cloth; 
4s. gilt edges. 

“ A very useful and agreeable volume. It is useful, as biography is always an 
important ally to history ; and it is useful, because it gives another blow to the 
waning idea, that any eminenoe has ever been attained without severe labour.”— 
Btamdnri, 


[86, Flbst Stsjiet and 
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Hr V i.rr . — i K] 

Bov Princes ; or, Sciaii-; of Ptoyalty (’at *)tf in Yi'iilli. 

liy John G. Ei>oa.u. Wi'h HiuMrativJua by GroiUii: TnoM\t«. 

Sccoud Edition. Fi-p. Sv<>, 5i. 

History for Boys; <n*, AnuuU of llio Nations of A[o(lcrn 

K ;ro]n'. I}y John G. iii,A..vu. W'ith Ivglu Lllu.sautioti?. lap. 
8\o, ds. clolh. 

Southey’s Life of Nelson. Jihi slratod with iiumtToufl 

Jlnm .iving^ (»n Wood, by I>j ncan, IbitKi.r FoS'riu, 

lluiiAUi) WrsTAi.i., (.’rowa 8vo, O*. c’dII ; nua():c'>, lOd. (xJ, 

The Boat and the Caravan: A I’amily Tour in I'^ypt 

andSv ria. i'.a:.r» ivinirs oa St« t l tVi*ia ( b iyaial I>ru\vi. gs. 

Eouilh Edilion. J‘'i j> 8v<>, « luth, di. ; morocro, K^, (ul. 

A Ramble tlu'oag'h Normandy ; or, Sl'CIk*-', Ciiaraotors, 

aad Iiaadnits in u Sk* Kiag K veta .'iwa llirnugli fy 

Gi'.ou'.k iM. M i '><atAVK, M.A. Tail bvu, V. lUi iiuan :oua lilusUa- 
tions, 10.^. GJ. cii'lli. 

The Wonders of Travel ; (■ nilaiulnc]; ('h- ifa; lixtracts 

from the; ’u-st IIomIcs of Tra\a !. i«;p. vSv », I'iuU.H, G 1. 

Cul'iosities of Modern Travel. I )t illy* \ car ■ I b, < <1 

AdvtrJiluro. 4 Vuls., fc|i., 1 -Id. cloth. 

Romance of Modem Travel, o voh.p frp., lo^. (id. 

cloth. 


ARCUlTEUTUllAb WORKS. 

RAPHAEL AND J. ARTHUR BRANDON. 

An Analysis of Gothick Arcbitecture. lllur-tratcJ i.> 

a Strifd of upwards of Seven Hundred Examples ot iJoorwavH, 
Windows, &c. ; accomT anied with Remarks on the aeverul Details 
of an fk;cieaiasticttl Edifice. Dy It. and J. A. Brandon, Architects. 
Two large volumes, royal 4to, £5 65 . 

The Open Timber Bioofs of the Middle Ages. Illus- 
trated by IVrspective and Workiri" Drawings of some of the best 
varieties of Church Rtjofs; with Descriptive Letterpress. By R. 
and J. A. Branuox. Royal 4to, uniform with the above, £3 38. 


Patbknobteb EoW, London.] 
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A uc m j i: r r t • ax l Won k s — ( ■ onfi n ucd . ] 

Parish Churches; being Perspective Views of English 

licclci»ia»tical Structures ; accompanied bj Plans drawn to a Uni- 
form Scale, and I^ttcrpreas Descriptions. By R. and J. A. Bran- 
don, Architects. Two volumes large 8vo, containing 160 Plates, 
£2 2s. 


Winkles’B English Cathedrals. 

Pj(.’Tr’Ul .SUUi: ll.M'HTRATIONH OF TH F. CaTHFORAI. rHUKCHES OF 
En(jlani) AM) Wai.k.s. New Edition, with the Manchester 
Cathedral. 186 IMates, beautifully engraved by B. Winkles; 
w ith llistoriitul and Descriptive Accounts of the various Cathedrals. 
In three handsome volumes, imperial 8vo, cloth, £2 8s. 

Glossary of Architecture. Explanation of the Terms 

used in Grecian, Roman, Italian, and Gothic Architecture, exem- 
plified by many Hundred Woodcuts. Fifth Edition, much enlarged. 
Three volumes, 8vo, 48s. 

Introduction to Gothic Architecture. Ly the Editor 

of the “Glossary ; ” with numerous Illustrations, 4s. 6J. cloth. 

Domestic Architecture, illustrations of the Ancient Do- 

incbtic Architecture of England, from the Xlth to the XVIIth 
Century. Arranged by John Brition, F.S.A. With an Histori- 
cal and Descriptive Essay. Fcp. 8vo, fis. cloth. 

Gothic Architecture. Details of Gothic Architecture, 

Mi-asurod and Draw’ti from Existing Examples, by James K. Col- 
lino. 2 vols., medium 4lo, £6 5s. 

Gh)thic Ornaments, Drawn from Existing Authorities, by 

James K. Colling. 2 vols., £7 lOs. 

Principles of Gothic Ecclesiastical Architecture. liy 

Matthew H. Bloxam. With un Explanation of Architectural 
Terms, collected Irora Building Contracts and other sources, prior to 
the Reformation. Tenth Edition, greatly enlarged, and Illustrated 
with 300 Woodcuts. Beautifully printed in small 8vo, 7a. 6d. cloth. 


[86, FLFun: Street, akd 
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» 

POETUY. 

Longfellow’s Poetical Works. New nnd Complefe Edi- 

tion, including “ Miles SUndish.** With a fine Portrait, and other 
Engravings. Fcp., Gs. cloth ; 10s. 6d. morocco. 

The Courtship of Miles Standish, and other Poems. 

New Edition, leap., 63 ., cloth gilt; cheap Edition, with Illustra- 
tions, 1 b., board.s. 

The Song of Hiawatha. By H. AV. I^nofei.tx>w. Now 

Edition, with the Author's latest Corrections. With Illustrations. 
Cheap Protective Edition, fep., ‘is. CJ., cloth gilt ; is. sewed. 

The Ciolden Legend. «>• ir. AV. l.ox(iKEi,i,ow. Snd 

Edition. Fcp., 6s. cloth. Cheap Edition. Is. 6d. cloth ; Is. sewed. 

Poe’s (Edgar Allan) Poetical Works. AVith a Notice 

of his Lite and (ienius b> James Hanna y, Fjsq. Printed on super- 
fine toned paper, and beautifully Illustrated by Webnert, (rodwin, 
Harrison Weir, and Anelay. (.'rown 8vt>, cloth, gill edgi s, 6$. 

Goldsmith’s (Oliver) Poetical Works. AVith u Notice 

of his Life and (»eniua by E. F. IlLANrHAiiD, Printed on su- 

perfine toned paper, and Illustrated bv Jtthn Absolon, llirket 
Foster, James Gttdwin, and Harrison Weir. Crown 8vo, cloth, 
gilt edges, 08 . 

Poems. By' Alexander Smith. Fiftli Ivlilion. Fcp. 

8vo, cloth, 5a. 

Sonnets on the War. By Alexander Smith, un<l Ly 

THF Author of “Paldek.” Is. sewed. 

Griselda, and other Poems. By Edwin Arnold. Ecp., 
Gs. cloth. 

Robert Bums ; A Centenary Song, and other Ly’ri( s. By 

Gerald MAs^iEV. 4to, 3?. sewed. 

The Ballad of Babe Christabel, and other Ly rical 

Poems, By Gerald Massey. Fifth Edition, os. cloth. 

Craigerook Castle : A Poem. By Gerald Masset. 

Second Edition, Revised, fcp., 58. cloth. 

Rev. Thomas Dale’s Poetical Works, including “Tho 

Widow of Nain,” “ The Daughter of Jairus," &c. New and En- 
larged Edition, fcp. 8vo, Ts. cloth, morocco elegant, 14i. 

Poems. By Edward Capern, Rural Postman of Bide- 

ford, Devon. Third Edition, with Additions, fcp., 6s. cloth. 
Patbrnostkr Row, London.] 
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J ’oi. ' 'nntiti 'I^d, , 

Ballads and Poems. Tly Eiovai;i» Catliiv, nuilujr of 

“ Pot-nis.” 1 •'> . rl ilh. 

KF.W rOF.M ]'.Y FltN’KST .TONF^^. 

Corayda: A f>f lAiilli and Clnvah-y. By EiiKrsT 

.Ic.Ni:-, l>q . I’. uiiKO j n1-L’i\\, 1 ). dir • itvi]. l.\ j> rnd' ii'H, to liiC 

li<»n. Sir F. n. liVlton, Bart., JW.P. l'V]» d olli, 'In. fiJ. 

Eg*eria 5 or. Tlic spirit of Xotwrc. P>v CuAKLr.s Mackay, 

LL.l). l' ( Ji. Svo, lin. G(l. flotli. 

Town Lyrics. By rnuuKs AIackat. Cnnvn Sao, “if'AVi'J, I*:. 
LoiTin, and other Poems. By c. t. (’osh !:. lAp. 

S\ t, Ua. c.lotli. 

Poems. By I’l.Dm.u. Fc|>. Svo, lis, (id. clotl). 

The Gitana, and other Poems. Fcp. 8 vo, . 3 s., cK-ili. 

FICTION AND AMUSEJIKXT. 


The Stolen Voyage. By .Mi:s I'li.^NCHR ijroavn, Anttnr 

of “Tl)r Ivii'lo'i It , ’ < t(‘. Illnstmlrd in 'J in: a by F, Duk- .s’ 

Iniprr'uil lOriiu, ( iojli, D tlcn d, .'F. (*<1. 

Oiir Uncle the Traveller’s Stories. By ^riss !• KAvrL.t 

JIuotVN, Aulbol' i.f “ T/’.o Fiiikncwi-,” (('ntainu'p “Our riub’s 
SiujA^ ” tind “ T'bo .Stolfii V«)y:tf'<‘.” Illuatratod in Tj.nts by 

ibt lvis' ]>r(K'' k; Itnpt'i'ial lOnu*, t ’.dlli D Itou il, o . 

Old Faces in New Masks ; m Tories (d Liu lary, S( icutifio, 

oihI 1 1 uni'Miroiis lly F. Ui.vkia, I’l.D, .V.i'lic.r i f t!;r 

“History of ibo J ’i.-.’io.M'pIjy of M.nii,” A>ii!i an 
Sv.t, 7s. (kl. doth. 

Longfellow’s Prose Works. ‘‘ ITy]K rinn,” ''Ktivauaph/’ 

and “ ( Mitro-iS! i r." Fcp. 8vo. Pnif-Tin with l.onpf. llnw’g I’octi- 
cal Woj ks. Wit li numerous Kn^^tavings. Gs. cloth ; IO.a, (hI. morocco. 

The Traditions of London; Historical mul Lo^ondary. 

Iqv Watkks, an’.hur of “ Kccollo- tiong of n Police Uliiccr.” Crown 
8vo, 68. cloth. Cacap edition, Ig. Gd, Ixiards. 

Parlour Magic ; A Manual of Amusin" Exporimonts, 

Trnnsmiitations, Sleights and Snhtleties, i.ectrdemnin, Arc. New 
Edition, revised and eiilariM >1, wiih the addition of several Tricks 
from the jimfoimances of lloutiin, Robin, 4g. Gd. cloth. 
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}’'j("ri(>s — f 'tintit’urfi. ] 

Acting Charades; or, Deeds not ^Vonh. A Cliristnias 

1) make a lung evening 'iln»rt, liy tlie Brotlu id Mavhkw. 
lllustratid with numy hundml WotidfUt?. os. cloth. 

A Cracker Bon-Bon for Christmas Parties: a C’olioi - 

ti' :i of IIiin:oro’LS Draioa.^. nini Skott hts. liy il. 15. Bitoi on. 

rrofii'i-ly lihifitratfii by iiixs. Cdoth, o6. UJ. 

Round Qumes for all Parties. A Colin tioTi of tho 

grt aG'st Variety of Family Amvirtetti*-nt« fur the Fircsulo or l‘ic- 
i)ic — (iiiint a ttf At titin -(J.oiM'ii of Memory — Calih (o'lme*— Gunu's 
TtMjoirine tl'e Ivm r< i.v ol I’Ancy, Intt liment t', jitid Imagination — 
Lirt c lions for Crying Forfi ii.s, k<\ St-conJ iviiliMii. os. rloth gilt. 

Shadows. St '(•ond Merit s. Thirty-Two Anuisinjv En- 

ginvlngv Ity C. if.' liENNHiT. Ornamental Wrapper, '*!s. Cd. ; 
coloured, 4 n, (>tl. 

.*-h;nI'>w ? Tler^, <ir. Sti ilnw ! — SK(t 
“ Th'' tvuioti that huH Wir^-d Mr. lU'iiTirtfi* f. I oa'*, and 1 

’WorLt'ii it mil vithL’V at. h ,r.t 'it. \ I'r.u.y realij' 

CAintc til. .11 il-i 1 ', .tiiii jI f\( ;’t‘« an aim. a-.; i.f .i' !e ( ui i..*it> .uni n .tt lictnin 
en vH'.inr ii.t' ' !»• Iik’ioi', uuko it rflti-cl 

toiothir. ' — Mi'i'itinj/ Vht 

Grimm's Household Stories. All the rfjmlur 

Fairy Tule^ unti Legends <.1‘ Gei ninny, collect d l»y llie lirolhers 
Guimm. Nfuly Tnui.'-lated, and lllnstriited w ith Two llundnd 
and Forty Kngravjng'^, hy Low.\nn 11. Wiminkut. Cornplelu in 
One Voiurnr, crown ti%o, 7a. Od, cloth. 

Adventures of Robinson Cnisoe, complete. 

from tile f Anginal Edition, with lllustrulii.»int hy .Stothard. Crown 
6vn, cloth, 7s. 6d. 

The Young Lady’s Oracle ; or, rurtniit -it llln- Look. A 

Firchidc Amusement, with l^late, Ip. cloth. 


USEFUL WORKS 


OM, Him LING I -ACH, MA'ILY HoI '.D. 

Etiquette for the Ladies. , Handbook of Pencil Drawing 


forty-lirrti LUiUou. 

Etiquette for Gentlemen. 

Tliirty-lifth f^itii n. 

Etiquette of Courtship and 

Mairmeiny, wjih a cninidete Guide lo 
the rorm» of a Wt Jding. 

Language of Flowers, 

lit' i MM .ied Cover-, and coluurt'd Fitni- 


F.VTKKWOiiTKit Row, LoKDON.] 


A'liini*), 

A Shilling’s Worth of Sense. 
The W^^ather Book : 300 Ruli b 

fur Tfdiing the eathi r. 

The Ball Room Preceptor 

and Polka Guide. 

Ball Room Polka, with Music 

and F^r'^rr*!. 
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SCIENTIFIC WORKS, ETC. 


Lectures on the Great Exhibition, and Hr licsults on thc> 

Art* and Manufartures. D»*livfro(l before the Soriety of ArU, by 
Bomo of the moat Eminent Men of the day. In Two Series, price 
7a. 6d. each, neatly bound in cloth. 


Sug'g'estions in Design ; including Original ConipoRition.s 

in all Styles, with Descriptive Notes for the use of Artists and 
Art Workmen, containing nearly COO Uinta f.»r Workers in Metal, 
Wood, Ivory, Glass, and Leather, the l*otter, "NV^caver, rrinler in 
Colours, Engraver, Decorator, &c. liy Lukb Limneh. 4to, ICs. 
cloth. 

Year-Book of Facts in Science and Art ; exhibiting 

the most important Discoveries nnd Improvements of the Year, and 
a Idlernry and Scientific Obituary. By John Timhs, F.S.A., 
Editor of “ The Arcana of Science.” Fep. 8vo, Ss. cloth. 

This work is published annually, and contains a complete and 
condensed view' of the progress of discovery during the year, syste- 
matically arranged, wdtU Engravings illustrative of novelties in the Arts 
and Sciences, Ac. The volumes, from its commencement in 1839, may 
still bo had, 58. each. 

“ Thin book doea for us wbst we have not done for oumelvea — it stores ifp 
every uaeful bit of infnrtnntion to be foun«l in tlie nvoi d» of learned societies or 
uanounued thruusU acienutic and news journals.” — Giubr, 

Ably and honestly compiled, ” — Af/iew<n«m. 

The Literary and Scientific B«gi8ter and Almanack 

for 1860; with an ample Collection of Useful Statistical and Mis- 
cellaneous Tables. Dedicated, by special permission, to H.K.U. 
the Prince Consort. By J. W. G. Gutch, M.R.C.S.L., F.L.S., late 
Foreign Service Queen’s Messenger. Price Ss. 6d. roan tuck. 

At perfect a eompendium of useful knowledjre in connection with Literature, 
Rcienoe, and the Arts, as it is necessary everybody should have acquaintance with. 
It is, in abort, a little volume which will save the trouble of hunting through many 
books of more pretension, and supply off-haud what, without it, would require 
much time and trouble. ’'—Tbaes. 


[86, Fleet Stkbet, and 
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DICTIONARIES. 


Webster’s Quarto Dictionary, unabrid^d ; contuiuluj: 

all the Words in the Kiigli«h Language, with their Etymologies nnd 
Derivations. By Is’oah Wehstek, LL.D. Ileviaod hy iVofeasor 
Goodrich. With rronouncing Vocabularies of Scripture, ('los.«tical, 
and Geograyihical Names. New Edition, carefully printed in a 
largo 4to Volume, 31a. 6d. cloth; 428. calf. 

* » * The only complete tcork. All the octavo editions are Abridgments. 

“All yountr peraonn should hare a standard Dictionary at thrireU)ow; and 
while you are about it, get the best : th'»t Diiljunary is Noah VVel)«tcr‘e, the great 
work unabridged. If you arc too poor, save the uinouiit from off your buck, to 
pul it into your head. ' 

“ We can hare no hesitation In giving it as our opinion, that thii* is the moat 
elaborate and aucceHaful undertaking of the kind which liaa c\cr appeared." — 
Ttmt-t. 

“ The veteran Webater’a work ia the beat and most uaeful r)lf’'ionary of the 
Engliah Language ever publiahetl. Every page attest* the learning and talent, 
the sound judgment ami nice discrimination, the great induslry, profound re- 
search, and surprising perseverance of the author. It is a very inunifest impruvi*. 
ment on Todd s Johnson, and contains many thousand inure words than that or 
any other English Dictionary hitherto published. ' — £xumtnnr. 

Webster’s Smaller Dictionary. (’DndcuHtfl and adapted 

to English Orthography and UsaifO trom various sources. By 
CuAitLEs B.011S0N, crown 8vo, Os. embossed. 

Webster’s Pocket Dictionary. 32mo, ."is. cd. 


Hiniatnre French Dictionary, in Frcnrh and Englisb, 

English and French •. comprising all the words in general use. 
The remarkably comprehensive nature and compact size of this 
little Dictionary admirably fit it for the student and tourist Neatly 
bound in roan, 4s. ; morocco, gilt edges, 6s. Gd. 
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COMIC WORKS. 


GEORGE CRUIKSHANK’S WORKS. 

JSj Sketch-Book ; oontainin<» more than Two Hnndw^l 

itfu<^habl« Skctf'hc?*. Gkojcok C'uuiksh.vke. In Nino Numbers. 
Od. plain ; JJ.i. Gd. coloured. 

Scraps and Sketches, in Tour Turts, rach Ss. plain ; 

I'Jfl. coloured. 

Illustrations of Time. 2s. CJ. plain ; .3s. colonrcd. 

Illustrations of Phrenology, ss. pLiin; 12s. coloured. 

The Bottle. lu Eight Largo Plates, Is., and on large 

pupur 2ei. Od. ; or prinled in Cs. 

The Drunkard's Children. A Sequel to TLo Bottle. 

Eight lurgo Plates, Is. ; printed in tints, Gs. 

* Thoso two works may W hml stitched up with Dr, Charles 
Mackuy’s illustrutire Poem, pticc Ss. The Poem separate, Is. 

The Comic Alphabet, Tweuty-six Humorous Designs. 
In case, 28. Od. plain ; 4s. coloured. 

The Loving Ballad of Lord Bateman. With Twelve 

Humorous Plates. Cloth, 28. 

The Bachelor's Own Book ; Pcing Twenty-four Passages 

iii the I^ite of Mr. I>aiMbkin in tlie I^nauit of Pieusuro and Amuse- 
ment. Gs. sewed; coloured, Ss. Cd. 

The Comic Almanack, from its commencement in 1835 

to ISoS. Illustrated with numerous large Plate* by Geoiige 
Ckviksuank, and many hundred amusing Cuts. 

♦** Any of the separate Years (except that for 1S35) may be had 
at Is. 3d. each. 
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C oMir W(>r.K.s — ( 'itniinurd. ] 


Comic Adventnres of Obadiah Oldback: ^nl(-roul 

are duly forth the Cnj?t*»os. rhn;;r!n«, Chnnf^eR, and C.ilainities 
1)^ which his Courtship was aUentlcd ; showing, nlw, the Usr.c of 
h»« Suit, and his Esp*Mi«al to hi* LtiJve-lovc. f.arge Svo, with 
Eighty-four Tiates, 78- cloth. 

The History of Mr. Ogleby : SliowinR liow, by tho 

Polish of }iis Manners, the UriiTiancv of his Tlepnrtee'<, and tin; 
Elegance of his Atiitu ies, he atUuned Eistinctioii in the Foahion- 
abie World. 150 Ilesigns, Ga. cloth. 

ShcldoWS. SocoiiJ StTiCS. Tliirty-two AmusIn.Cf Eii- 

grni\ingfl. Py C, H. Brjinf.tt. Ornamental "Wrapper, 28. 6d. ; 
coloured, 4 fl. Gd. 

** Where’s Shadow ? Here, Sir. Shadow ! **—3Jinktp^»re^ 

“The notion that bns bHzp 1 Mv, Bennett’s f;»nry is an rKl l on*, and he has 
worked it out with tfreut humour. A c »m e tljcure iiutkes a sha.iow reulW more 
comic than ami it excite* an uraou it of ajrroe.ible cuno!*^)- and «r.ailic.itK>ii 

<m S' cImc ’ll ■ one riL'iire, to uuugin/ how the urii^t will contrive to make it rclloct 
uri ilhor.’'— Chronicle. 

The Fables of JEsop and others. Transliitorl into 

JIuniau Nature, with 2d IIarn-»ruus Illustrations by Charles 11, 
Pe.hnktt, author of “Shadows.” Eemy 4to, ornamentul boanb, 
Gs. plain ; 10s. GJ. coloured. 

“This will be ,i popular >KX)k. Mr. li ’nn.'tt’s first ventnro, Iho RTotcscinelr- 
treatrd •* '•hiufi wus a dpcUU'd liif, and h« «rems le h '▼* •h'* kti;ir‘k 
I'liiiT’i;: cemie ilitj lanoy in such pi<\> /rUonsatf shall be appcUiOig auil dig«»»t.i»h’ 
fur the public." — iSj/cctutur. 

The Sandboya' Adventures; or, Lomlon in 1851 , durlns 

the Gn*at Exhibition. Py Hexry Matuew and George Chuie- 

6 HANK. 8 VO, cloth, 8 .?. cj. 

Shadow and Substance. By R. B. Brough. With 

Thirty 1 11 us t rations by C. II. Pennltt. Demy Svo, 1 Os. G<L, cloth, 
or IGx. coloured. 
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NEW BOOKS FOR OLD AND YOUNG. 

BY JOHN TIMBS, F.S.A. 

Stories of Inventors and Discoverers in Science and 

the Useful ArU. With Illustrations, di. 

Schooldays of Eminent Hen. With Sketchcfi of the 

rrogma of Education, and Memotra of the School and College Days of the 
moat Eminent I'craona in Britiah ll^atory. With I iluat rations, 5s. 

Coriosities of Science; Past and Present. Contents— 

Physirul Phonomcna — Sound and Light — A atronomy— Geology and Paleon- 
tology — Mcteorolo|^cal Phenomena — Phyaicai fieogruphy of the 8ca — I’he- 
noiiicna of Heat — Magnetinm and Electricity— The Electric Telegraph. With 
Frontiapieoe and Vigtu lie. $a. (Id. 

Popular Errors Explained and Illustrated. An 

entirely New Edition. With Frontispiece and Vignette. 3s. 6d. 

Curiosities of History; with New Lights. With Fron- 

tispioce and \'ignctto« 3s. 6d. 

“ A osbinet volume, well atored, well arrsnged, pleasant to read, uaefhl to 
oonauU ; containing a multitude of biatorioal elucloatiuna, neatly auted, and 
judloloualy grouped."— Leader. 

_ Not Oonerally Known Familiarly Explained. 

With Frontispiece and Vignette. First Series, 3s. 6d. 

“Any one who reada and remembera Mr. TlmhR’a encyclopaedic Yarietlea 
•hould ever after be a good tea-table talker, an excellent oompitnum for children, 
a wall read peraoo, and a proficient lecturer; for Mr. Timba has atored np in tbia 
little volume more knowledge than ia to be found in 100 booka that might be 
B amed.* Af Aewtrum . 

Things Kot Generally Known Familiarly Explained. 

With Frontispiece and Vignette. Second Series, Ss. 6d. 

CoKTSirra. — Old £ngli«h Mannera, Ceremoniea, and Cuatoma ; Meals and 
Houaew ifery ; Herba and Fruit. Punch and Judy, Old Ptaya, Piigeunts, and 
Muaic. Lawa, Legal Cuatoma, Privilegra, and Dianitiea. Honey. W'eighta, and 
Meaaurea. Home Proverba, Rayinga, and Phraaea. Phenomena of Life and Death. 
Funeral Ceremoniea. A Chapter of Weather- Wiadom. Pictures, and the Care 
of them. Domeatio Boience, &c. 

CnnOSltioS of London ; with nearly Fifty Years’ Per- 
sonal BoooUections. With a Portrait of the Author from a Paint- 
ing by T. J. Gullick. Price Hs. 

“A wondarfbl little Dictionary of London is this volume by Mr. Timba. 
We heartily commend this volume.’’— ArasMiMr. 

Painting Popularly Explained, with Historic Notices of 

the Progress of the Art. By Thomas John Gullicx, Painter, and 
John Timbs, F.S.A. In small Svo, 6 b. 
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JUVENILE WORKS. 


CAPTAIN REID'S BOOKS OF ADVENTURE FOR BOYS. 
The Boy Tar; or, a VoYAf^e in the Bark. By Captain 

Matkr Reid. Author of “The Young Y^cr*,” ‘‘The Rush 
Boys,” &c. With Trelve Illustration* by Chaules S. Keene. 
Fcp., 7s , cloth. 

The Yonngf Yagers J a Narrative of Hunting Adven- 
tures in Southern Africa- Second Edition, with Twelve Illustra- 
tions by W'lLUAM Uabvey. Fcp., 7s. cloth. 

The Bush Boys; or, the Histo^ and Adventures of a 

Gape Fanner and his Family in the Wild Karoos of Southern Africa. 
SecooG Edition, with Twelve Illustrations. Fcp., 7s. cloth. ^ 

The Desert Home; or, English Family Robinson. With 

numerous Illustrations by W. IIabvby. Sixth Edition, cloth, 7s- ; 
with ccluurod plates, 98. 

The Boy Hunters ; or, Adventures in Search of a White 

Buffalo. With numerous Flatcs by Uarvey. Fifth Edition, cloth, 
7s. ; coloured, 98. 

The Young Voyageurs* or, Adventures in the Fur 

Countries of the Far North. Plates by Hauvey. Second Edition, 
cloth, 78.; with coloured plates, Ds. 

The Forest Exiles ; or, Perils of a Peruvian Family amid 

the Wilds of the Amaxon. With Twelve Plates. Third Edition, 
7a cloth ; with coloured plates, 9a. 

The Plant Hnnters ; or, Adventures among the Himalaya 
Mountains. Plates by Hauvey. Cloth, 7b. 

Baw Away to Sea: An Autobiography for Boys. 

With Twelve Illustrations. Cloth, 7s. 

“ As a writer of books for boys, eomnend os shore all men Uvinar to Cs]>taln 
Mame Reid ! iVberevrr his new book foes this new year, there will be abundant 
delight for hours of re»«dinf , and plenty to talk of by the evenimr Are. Toils and 
adventures, dsnfers, daring and suffenogs are narrated in the most vivid maniwr 
— tboronshly fisseinatinf the mind of the reader, and retaining it in fixed and 
eager attentiem till a erh^ia of some kind is reached.'* — y<meo^formti$i. 
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JtTvp.MU': WoiiK' — ^'ontinu^ l J 

MR. H. MAYHEW’S BOOKS OF SCIENCE FOR BOYS. 
The Wonders of Science; or, youn;> iriiinj>hry Daw 

(the Cornihli Apotheear}’*s Boy, m’ho taup;ht htratolf Kulunil Pjn- 
loMopliy, find ovontunlly Ix'i-anif President of the Hoval Sdriotj), 
U'he Life of n Wonderful Boy, written f(»r Boys, By IIenkv Mat- 
hew, Author of “ The Pousanl-Boy Piiilofiopher,” Ae. Wiih liliis- 
trutioui by John GiLiinuT. Second Edition. Fcp., O.s. doth. 

“ A better boro fo- n h tyV bor>k Mr. Mnrhew could not hnre found, and m 
writer wc> ild h iV( t elt^tl thrulmy inor<- hu<((»<hIu 1' \ tii »u lie li dotic. We linvr 
li>n^ l>r< n tn w.iut <d u ‘ youiifc Hutuor,' urul weKfcm to hu> c the rifht man 

In the rl^bl phu e in the perhouof Mr. MuyUcw.” — Atftrmntin. 

The Story of the Peasant-Boy Philosopher ; nr, “ A 

C^hild gtilherini; PehMe« on the Sea-diore " J-’oiJiuled on the l.ife 
of Fcrj.'insoii tlie Shepherd-hoy Antronomer, and slow'inn; hovr a 
Poor ]-ad made hinnelf aequuinteil with the Prineipleg cl Natural 
Rei(>t\eo, By IliiHuv MaYuew, Author of “Loudon liihour and 
ihe Lrnidou INior.” With Eight Illustrations hv doFis (iii.urnT, 
and numerous Drawings printed in the text. Third EliUon, Gs. 
cloth. 

“ Tvdd with the praee and fe^linc of <inld‘'mlt>' , and bv one who ha* that knoTv- 
ledfre of Heiene(‘ viiuh (JoUlnjuitu In Km’., It jv .»s u lUtw^te! uiid jom ‘ Ooldy ' 
had colubuu'd to proihicc this inMt»U(’ii\c uuJ h.aiitd Ui}-tald Ule.”— i-’/o. 


MR. J. G. EDGAR’S BOOKS FOR BOYS. 

The Crusades and the Crusaders; or, Storios of tlio 

Struggle for the Holy Sepulchre. By J. (L Eugau. With Eight 
illustiationri hv J ri.iAN Pvirtch. Ftp., doth. 

The Wars of the Boses; or, Storirs of the Stni"glcR 

hetw'con York and L«neasti*r By J. G. Ena ah. With Six beauti- 
ful lllusliations. Ecap., 6>. daih. 

T1i 6 Boyhood of GrOEt Mon as an Example to Youth. 

By J. (i. Euqar. With Cuts by B. FoiTER. Fifth Edition, 
3s. 6d. cloth ; with gilt edges, 43. 

Footprints of Famous Men ; or. Biography for Boys. 

By J. G. Edoab. Cuts by Foster. Fourth Edition, Ss. Cd. cloth ; 
4s. gilt edges. 

Boy Princes. By Jotfx G. Edgar. With Illustrations 

by George Tromas. Second Edition. Fcp. 8vo, 5s. eluih. 
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JirVEMLK WoUKS— Con/inu.'irf.] ' 

History for Boys; or. Annuls of the Nations of Modem 

Europe. By J. C. Edoak. Tcp. 8vo, with Illiwtration* by Geoegi: 
Thomas, 5 b , doth gUt 


The Heroes of England; or, Enj^hmd’s Warriors by 

Sea and Land. Being Suuies of the Live^i of the n:o>t ta lehrated 
S<»ldicra and Railorx from Edvrnrd the Blade iVinee to the j<rei»eiit 
time. With Illustrations hy Joiih Gilbebt, and rortrait on Steel 
of llavehxk. Fep. 8vo, 6s,, cloth. 

Prince Charlie, the Young Chevalier. By M. JunNKs. 

Author of “A Poy‘« Itn-k <il Modem Travel,” A*', With Higbt 
liluatralioUB by M. S, Mohuan. PVp. Svo, /id., cloth. 

A Boy’s Book of Modem Travel and Adventure. 

By M. JonSF', Author of “ f’hildren's Bible IMi ture B.m It.’* “ 
toiicul Tulfy,” (kc. Illustrated with Eight Lngraving-i lioni Diaw- 
inga by Wii.i.um TI.iuvrY. Fcp. 8vo, oa., cloth gilt. 

The Home Lesson-Book, illustrated vitii nduly oco 

Engravings. Containing — “The Homo I*riincr,” “The Homo 
Natural Hiatoiy,” and “ The Home Grammar,’ in 1 vol. llund- 
bouu'ly bound in cloth gilt, gilt edges, fcp., da. plain, 6 b , Cd. colouieJ. 

The Home Story-Book. BcAutii'ully illustrated. On- 

taining “The Well Bred Iloll,” “The JJibCtmtentcd tbiiktUH," 
and “ 'i'he History of L.ttle Jam .'’ In 1 vol., liai.ddonuly bound in 
cloth, gilt ccigi'ti, ftp., :i3. plain, Od. Cd. coloured. 

■ The Boy's Own Book: A coinj>lete Encyclopicdia of all 

the Fivtrbious — Athlelie, Stieniitie, ..nd Kecreativc- of Bi>yhood 
and Youth. With several Iiundred Woodcuts. New Fldition, 
greatly eularged and ina proved, iiaudsonudy hound, 8a. Cd.; toorucco, 
14a. 

The Little Boy’s Own Book, an Abridgment of The 

Boy ’a own Book ’ for Little Boys. os. CJ, neatly hound. 

Grimm’s Household Stories. All the most Popular 

Fairy 'lab 8 and la gt iids of Germany, colhctod by the Biothera 
Guimm. Newly Trurihlated, and Illustrated with Two Iiundred 
and Ftirty Engravings by Euw'aud H. Wbhvbkt. Complete in 
One Volume, crown 8vo, 7a. Ckl. cloth ; ’\vilh gilt edges, Sji. Cd. 

The Bival Kings ; or. Overbearing. By the Author of 

“ ]^I a and Charlie,” &r. With Illustrations by Williams. Fcp., 
4®. Gd. cloth. 
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WoEKih-^on/inutd. ] 

HIe Splld Charlie ; or, a Week’s Holiday at Rydale Rec- 
tory. With Eight Engrtvingf by B. Fosteh. Fcp., 48. 6d. cloth. 

y A Tale of School Life. By the Author of 

** Hut and Chari iu.** With Engraringi, fcp., Cs. cloth. 

The Heroes of Asgard and the Giants of Jotnnheim ; 

or, Chriatmaa Week with the Old Storytellcra. By the Author of 
Mia and Charlie.*' With llluatrationa by C. Doylb. Fcp. 
cloth, 5a. 

Southey's Life of Nelson. Finely-illustrated Edition, 

with EngraTinga from Drawings by Duncan, B. Fortbb, and 
others, partly printed in the text, and part in tints on aeparate pages. 
Small 8 VO, 6s. neatly bound, and morocco, lOs. 6d. 

Memorablo Women ] the Story of their Lives. By Mrs. 

Newton Cuosland. Illustrated by B. FufiTSu. Fcp. 8to, Ss. 6d. 

The Boat and the Caravan: A Family Tour in E^t 

and Syria. With Engravings on Steel from Original Drawings. 
Fourth Edition. Fop. 8vo, doth, 58.; morocco, 8s. 6d. 

The Youngs Stud6nt« By Madame Guizot. With En- 
gravings. Fcp., 3s. 6d. cloth. 

Adventures of Robinson Crusoe, complete. Reprinted 

iVom the Original Edition, with Illustrations by Stotbard. Crown 
8vo, cloth, 7a. 6d. 

The Whaleman’s Adventures in the Southern Ocean. 

By the Rev, Henry T. Chkever. Edited by the Rev. W. 
SooRESBY, D.D. Fcp. 8vo, 4 b. 6d. 

Parlour Mag^c. New Edition, revised and enlarged, 

with the addition of several Tricks from the Performances of Messrs. 
Houdiiiy Robin, &c. 4s. 6d. cloth. 

Tho Youngs Islanders ; a Tale of the Seaward-House 

Boys. By JaryxRTS Taylor. Tinted plates, fcp., 3s. 6d. cloth. 

Cllild*S First Losson Book* Many Cuts, square doth, 

8a. 6d. ; coloured Platea, 6s. 
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J rviK iLfc. ^VoRKg — Coniitiued . ] 

Bmglqr’s Tales about Birds; ilinstratire of their 

Nature, Habits, aod Instioet Plates, 3s. cloth. 

Bingley’s Tales about Travellers; their Perils, Ad- 

Tentures, and Discorcries. Plates, 3s. clotL 

Tales of Shipwreck, and other Bisastf'rs at 

Sea. Plates, 3i. cloth. 

Binge's Stories ; illustrative of the Instinct of iVniraals, 

their Characters and Habits. Plates, 3s. cloth. 

Bingley's Stories about Dogs; iiiuBtratirc of their 

Inatinct, Sagacity, and Fidelity, with Plates by "I homas Lands ekr. 
Ss. cloth. 

Bingl^’s Stsries about Horses ; illustrutiro of their 

Intelligence, Sagacity, and Docility. Platc;<, Ss. cloth. 

Bingley’s Bible Quadrupeds; the Natural History- of 

the Animals mentioned in Scripture. Plates, 3s. cloth. 

_ Poems for My ChildreiL liy Thomas Miller. 

Profusely Illustrated, 2s. 6d. cloth. 

George Croikshaiik’s Fairy Library. Edited and 

Illustrated by Gbouoe Cruiksiiank. 1. H..p o’ my Thumb, Is. 
2. Jack and the Bean Stalk, Is. 3. Ciuderella, or the (ilaas 
Slipper, la. 


Harry’s Ladder to Learning. 

Picture Books for Children. Price 
6d. each, plain ; la coloured 
HaasT’s Hoaa Book. 

Hakst’s PicTvaa Book. 

Hakkt’b CoexTKT Walks. 

Hakkt's Nvrxkbt Sonos. 

Uakst’s BufpLa Broaiaa. 

Hakst’s Nt'KaxsT Talks. 

Or the Six bound in one Tolume, 3a. 6d. 
eloth ; or with ooloored platce, te. 

Bertie’f Indestmetible Trea- 
sury. Printed on Calico, and lUus* 
trated with 100 Pieturee. Square 
16mo, 3a. Od. cloth. 


little Mary’s Books for Chil- 
dren. Price 6d. cucb, profusely 
Illustrated 

Paxaaa : 8pki liko Book ; Kkadini. 
Book : IIistuut or Enulaj(d; Bcair- 
Tvaa Lemohs; Kiarr IkKiK op Porra% ; 
Bkcond Book or Poxtkt ; Basks it * tiiv 
Wood; Pictukk Kiudlks ; Lim-r 
Makt akd ukk Doll; Natukal His. 
tost. 

little Mary’s Treasury, being 

Eight of the above bound In one 
volume, cloth, 5s. 

little Mary’s Lesson Book ; 

oonuininr ** Primer,” •* Spelling,” 
and ” Reading,” in One Volume. 
Cloth, la. 6d. 
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Comical Story Books, with Coloured Plates. Is. ca(ih. 


1 . Thk Wica^mji of Hoi.>nmo». 

2. Tuk WoNumFi'i. IIaiik Hunt. 

3. bTbUY or IttTAAMO 


4 . Laot CiiArrTwcfi t Bauu 

6. Af.nKUMA!« ('lonni.*. 

6. A Comical Ewht. 


HOME BOOKS. 

C2ij£A. Ojh- mch, ColottreJ, 2*. Ci. 


Home Lesson Books. 

Tim TIomh ncruly 2fV0 CiitA. 

THF TUiMK NvTUIiaI. llj'lollV, CulH. 
Tim lloUK Ciiammau, Cum. 

Or, in Otip Vol., sill flfroii, plain 3«., 
ooluur«d, 6«. (id. 


Home Story Books. 

Thk Wki.u-uiikjjDoi.i., CuU. 

Thk Inwfi'crK'sT’ i» Cm irK»‘Nii, Cot*. 
Til* Ili«T(**Y or Liitlk Jam* ani» 
11 KK Nkw Uook, Cut*. 

Or, in One Vol., glU cdirM, plain 8«., 
roloured 5*. Oil. 


INDESTRUCTIBLE BOOKS. 


Indestructible Lesson Books, 


prii'i’ I*. racU. 
1. Ai.ruAiiiT. 
*2. rUlMKM. 

3 . Bpeluno. 


4. ExroK.non. 

6. ItE.Vl'lNO 

Buck. 


The Indestructible Lesson 

Book; beifiR Lli* ul'ovo flvF in One 
Volume, with 125 pictiuee, price 6e. 


INDESTRUCTIBLE PLEA. 
SURSl BOOKS, 

Onfi rocA, Co/oMrerf. 

J. BO*PE£P. 

2. WOTHEE GOOSE. 

.1. HOUSE THAT JACK BUILT. 

•1. WEDDING OP COCK ROBtH. 
5. DEATH OF COCK RO«IN. 

C. MOTHER HUBBARD. 

7. CAT AND MOUSE. . 

8. JENNY WREN. 

1). OLD WOMAN AND HER P»C. 
10. LITTLE MAN AND MAID. 


MANUALS OF INSTRUCTION AND AMUSEMENT. 

Ofif Shilling each, neatly Printetl and Ilhutratrd. 

1. Manual of Flower Garden- ; 6. Manual of Cage Birds. By 

Injr tor Ry J- R. Wiutino, i a I r.icUcul Biril Keeper. 

PrWtical Uardeuci-. Seotind Edition. ‘ 

2. Manual of Chess. By 

Chahi.kb Kk.nny. I . . ^ . .. ^ -t 

Q Twro-nnoi ftf Mnftlr Bv c. 7. Manual for Butterfly Col- 

3. Manual of Jftusic. ny 

W, Manby. 

4. Manual of Domestic Eco- ; 8. Manual of Painting in 

numy. By Jouii TixM. 1 Water Colour*. 
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rRACTICAL WORKS OX DRAWING. 

BY J, D. HARDiNC. 

Lessons on Art ; or, the Vse of the Cha'k and Lf-ad- 

pencil AdvtH' it» d and Kxplained. etc. 2nd Kdit., ii.tp. JSvtt, cittlh, 1 

Tbe Guide and Companion to “Lessons on Art.” 

Imp. 8 VO, clidh, 12a. Gd. 

Lessons on Trees. Foiin, dotli, ].'>*. 

Elementary Art. imp. -iio, 25 .t. doih. 

Early Drawing Book: Elementary Lessons, six Num- 
bers, Is. Gd. ; ur tu cloth, 10m. Gd. 

BY MONS. JULIEN. 

Studies of Heads* LiihopTipht<l by T. FAirsLAND. Si\ 

Niimkri!, 2.-. each ; or cloth, Mr. 

The Human Figure : A S<Tiof< of PropTfsHivc Stmlii's. 

With Inatructiuns. Six Xiimkr?, 2^ each ; or Hi. 

BY GEORGE CHILDS. 

Drawing Book of Objects: Konrly soo Snhjerls for 

young I'npilg nnd Drawing-clouBcs in Hchook. Six XuiubtT.^, Is. 
each ; tl'jtli, 78. Gd. 

Drawing Book of Figures; Slcetrlies from Life at 

Home and Abroad. Several hundred Ligurea. Six Numbers, Is.; 
or twund, 7'’. 6d. 

English Landscape Scenery: Sketelies from N*atur( 

for fini.'^hed Cupi s. 8i.\ -Xuiiibcis, Is. coch ; ciolh, 7». Gd. 

Little Sket'^h Book: Eii.‘'T Studies in Lrindseajies, 

Figures, etc. I Tii proved Kdilion. Fourtu u Numb.ra, Cd, ; or two 
vols., cloth, 4s, each. 

Phillips’s Etchings of Familiar Life. Three Num- 
bers, If. Gd. 

Sutcliffe’s Drawing Book of Horses, six Numbers, 

Is. ; doth, 78. Od. 

Wonky’s Little Drawing Book of Landscapes, etc. 

Fourteen Numhers, 6d. ; or 2 vul«. cloth, 4i. each. 
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MISCELLANEOUS WORKS. 


The Bible Collectors; or Principles in Practice. By 

L. N. R., Author of “The Book and lU Story.** Fifth Thousand, 
revised and enlarged, ISmo, cloth, Is. 

Williams’s S]rmbolical Euclid, chiefly from the Text of 

Dr. Simoon. Adapted to the use of Students, by the Rev. J. M. 
■NVilliams, of Queen's College, Cambridge*. 1^0^^1100,60. 
cloth ; 7s. roan. An 8vo Edition may also be had, 78. cloth. 

This edition ia in use at nionjr of Uie Public Schools. 

Kill’s Interest Tables, on Sums from One to Ten 

Tiiousand Pounds. Enlarged and improved, with several useful 
Additions. By Joseeu Kino, of Liverpool. In one largo vol. 
8vo, 218. 

Health for the Million and Manual for the Toilette, with 

Hints on the Phynical Training of Children, and the Treatment of 
Invalids and Old Ago ; also the Means of Averting the Noxious 
Agents in general use in the principal Arts and Trades. By Wm. 
JoKRs, F. 8^. A., Author of “ Uow to Make Homo Happy.” Fep., 
cloth, 48. 6d. 

How to Make Home Happy ; or, HintR and Cautions 

for All. With Five Hundred Odds and Ends worth remembering. 
By WiixiAM Jones, F.S.A. Small 8vo, As. 6d. cloth. 

Panoramic View of Palestine, or the Holy Land, beibro 

the Destruction of Jerusalem, depicting the eitea of the various 
localities mentioned in Scripture. With References. In a folding 
cloth case. Plain, 2s. 6d. ; coloured, Ss. Gd. On sheet, plain, 
Is. 6d. ; coloured, 2s. 6d. 

TILT’S CABINET LIBRARY EDITIONS. 

1 . Dr. Johnson’s Lives of the English Poets. 

2. Boswell’s Life of Johnson. 

3. Oliver Goldsmith’s Works. 

4. Hervey’s Meditations and ContemplationB. 

Theoe Works are clearly and beautifully printed by Whlttingham ; each 
eompriaed in a handsome fop. Svo volume. Their elegance and oheapnesa render 
them very suit^ihle fur Preaenta, School Prises, or Trarelllng Companioos. 
Price 6a. each, neatly balf>bound in morocco ; or, ite. calf extra. 

“ Tilt's Edition *’ must be specified in ordering the above. 
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Proverb# of All Nations, Comparpd, Explained, and 

lllustrntod. By Walteh K. Kpelt, fonnorly Editor of iho “Fo- 
reign Quarterly Review,*’ Fcap. 8vo, pi ice f>d. doth. 

** The genius, wit, and apirit of a natioa are discovered In its proverb*.'*— 
Lord Baron. 

The Book and its Story; u Narrativi* for the Young. 

By L. N. R., dedicated to the Briti«ih and Foreign Bible Society, 
with an Introductory Preface by the Rev. T. Phillipa, Jubilee 
Secretary. Eleventh Edition, on fine paper, with a new Plate, ** The 
First Reading of the Bible in Old St. PhuI's,” engraved expresiily 
for this edition. Crown 8vo, cloth, price 4 h. 

The Book and its Story. Twtlftli and People’s Eldition. 

Seventy-second TbouaRnd. Price 2*. in paper board.i or limp cloth ; 
28. Gd. cloth boards ; ditto, gilt edges, I>s. ; handsomely hound in 
morocco, 8a. 

The Book and its Story, in the French Langnage, 

having been issued by the S<^i^t6 dea Livrea Religeux h Toulouse, 
the Publishers of the English Edition have imported a quantity for 
the uae of Scboola, and StudenU of the F renoh Language. Price 4s. 

The Book and its Story^ in the Oeraan Language ; 

with a Preface by Dr. F. W. Krcmmacucu. Price 48. cloth. 

“ This Is an entire traoslatiun of that noble Ensli^b work, of wldch Dr. Osterl.ig, 
of Basle, had already given us an nbstract. No one would suspect from the sixople 
headings of this attractive and popular volume, that they are the doors m such 
treasure-houses of msiruction and edification.”— O'erwaa Herirw. 

The Book and its 'UissionB, Fast and Present. 

A Monthly Magazine, of which three volumes arc already pub- 
lisbed ; containing not only a aurvey of tlie progress of the Bible 
among Heathen nations, but France, Brittany, Spain, Italy, and 
Sardinia also paas under review. The particulara of the Femalb 
Bibi.b MiiiPio>B, which are now beginning to excite general inte- 
rest, and w hich are being carried on in St. CilcM’s, among Die dust- 
heaps at Paddington, in Woatminster, Spitalfields, Clerkcr.well, etc., 
are at present only to bo found in these volumes. Demy Hvo, cloth, 
3s., gilt edgi??, 3s. 6d. each. Vo . IV. will be published December 
1. Continued in Monthly Parts, at 3<L 

The History of the Painters of all Nations. By 

M. Charles Blanc, late “ Directeur dea Beaux Arts” of France. 
The lUustratioas executed under the artistic direction ot M. 
Ajucrnoavd, of Paris. In one handsome volume, half-roan, royal 
4to, price 30s. 

Only a few copies of this splendid work remain in print. 
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Memoirs of the Queens of Prussia. Dy e»>ia Willsheb 

Atkinhon. TliU work t'Spic'wiiy int.ludrg the pt.‘ri(»d bitween 
1701, thcj date of Frederic t/ie First’s assumption of tbo title of 
KiUj', nnd the preaenl time, and is iritcnded to dencrihe the livof», 
on 1 »M iJiiieh as eun he nsc«-rt.tin«'d of the j.iivate liist -ry of the six 
1‘rjneesseB w!io bore tiie titles of (i iei us of rrassia during Uiat 
period. Domy 8vo, phee 10a. Gd. cloUi. 

St* Leonard ; or, Tho Missionary : A Vision. The sc- one 

of tlu* Pofju is laid in India in the days of Akhar ; the hero sulf rs 
death at an uuiu da fc at Goa. Pi ice ds. Gd., 12aio, cloth. 

The Ladies’ Drawing-room Bock ; ContuiniuK upwards 

of 'rhirty magoilicent Kngraviti^H, with Si.\ty-four Pages of appro- 
priate Text. Also, 104 I’ugeg of full Directions fur working in 
Crochet^ P<«int Lace, Euihnudery, &c. ; with Explanatory Engrav- 
ings, (lonsi.Hting of lu'.'irly 100 I’aferns in every department of 
Ladies’ Work. Price lOe. Gd., elegant cloth, gilt edges. 

This heaiitiful wojk will ne?er be reprinted, and but a Tcry 
few copies remain in print. 

Daniel Webster’s Great Orations and Senatorial 

Speeeiiea ; eoniprising his Eulogies on Atlamn and Jed’erson ; Ora- 
tions on the First Settlement «>f New Eordand ; on the PunKer-IIill 
Monument; and his Reply to llayiu* (.n the Sale of Public Linds, 
&;o. With a boautifully-engravcd Portrait of Mr, Webster. Price 
2s., in handsome cloth boards. 

MISS KENNEDY’S NEW NOVEL. 

Shreds and Patches; or, radws and Batho?. A Tain 

of Fushiuniblo Life*. By Jaxe Ki^nnedy. Crow'u 8 yo, Laudsomc 
cloth, 38. Gd. 

“ TImi work is admirably written, nnd being pervaUed by a healthy and iinpro? 
ing tono, u may safely be placed in Uio hands of Uie young of both bcxcb.”— 
Morning Po»t. 

The Balaaoe of Beauty; or, The Lost Image Ec- 

Btorod. By Jane Kennedy, Author of “Sketthes of Character,’ 
“Julian,” “Young Maids and Old Maids,” “Things New au( 
Old,” &c. Price 3s. 6d., neatly bound in cloth. 

“ Miss Kaanedj may Uke it for grunted that those who judpe purely upon th< 
meriU of her Hterary perfomiuoceB, ami with thorouirh iinp.«riiaUty. will do he 
the juBtioe to inform the public th U her last tale ehowB abundant proofs of tlerer 
Xiesa. a shrewd appreeiatiun of char.>cter, and an earnest disposition to he uselv 
for the promotion of sound learning nnd accurate religions tratntng. We huv 
coma to this oottclntton after a careful perusal of * The Balanoa of Beauty,’ sn 
hare much pleasure in reoorduig such on opinion of iu meriU.” — Jfee&f 
Mn$$ng«r. 
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The Wit and Opinions of Douglas Jerrold. A 

CoiU*('lion of the r>rij:r‘;t Tliouplits, r«jnpvnt J^.urnsriis, atid ^Vords 
of Wisd'im uttered hy thia oelcbriiUd man. Edited by Lin Man. 
Small 8vo, price 2a. (>d. 

Kocollections of a Detective Police Officer. Second 

, SorirR. By Waters. Bcinp a Collection of Ineiilent? of the tame 
thrilling interest aa those cuutaiued in the First Sei ios. JVicc U. 6d. 

Lionel Fitzgibbon and his Parrot, illustrated. By 

the Author of “The Bulanee of Beauty,” Arc. A nice Present 
for Boys and Girls. Price Ss. 6d., cloth gilt. 

I 

I The Angler's Complete Gnide to the Bhers and Lakes 

of England. By Rodi.rt Blakkt, Ph.I). New and Revised 
Edition, frap., with nn Iiiastration by Birket Foster, and an Illus- 
trated Wrapper. Price 2s., btmrds. 


The life of Alexis Soyer. By his Two Sceretaries. 

Containing a number of Receipts hcTer before publihlu d ; a com- 
plcto system of Vegetarian Dietary; a proposition fora College of 
Domestic Servants, etc. Price 2 b., ornamental boards. 

“ To read the hook u to learn that the liib td a cook may not be without high 
nspirationa and entertaining incideots.” — M'trnina Fott. 

** The unpublished rereinta and odda ami ends of gastronomy are worth the 
inoikey charged for the whole affair.'* — Jforasmy Jlcrala. 


Hints f<Hr the Table; or, the Economy of Good Living, 

with A few wtrda on Wines. Price 2s. 6<L 
“Thia is a wonderful book .” — Ifominff Star. 


I The Goormet’s Guide to Babbit-Cooking; or, How 

to Cook a Babbit in One Hundred and Twenty-four different 
ways. Price is. 

Seven Hnndred Dmnestic Hints in every bnucL of 

I Family Management. By a Lady. Price 2a. 6d. 
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HORTICULTURE, GARDENING, ETC. 


The Cottage Gardener’s Dictionary. Deticribing the 

Plan^ FruiU, and VegeUblet desirable fur the Garden, and ex- 
plaining the Terms and Operations employed in their cultivation ; 
with an Alphabetical List of Synonyms. Edited by O. W. John- 
son, Esq., Editor of *‘The Cottage Gardener,*’ &c. &c. Third 
Edition. Crown 8vo, strongly bound in cloth, 8s. 6d. 

Glenny’s Handbook to the Flower43arden and 

Greenhouse ; comprising the Description, Cultivation, and Ma- 
nagement of all the popular Flowers and Plants grown in this 
country ; with a Calendar of Monthly Operations for the Flower- 
garden and Greenhouse. Just published, a new and thoroughly 
revised Edition. By Gkobob Glbnnt, Editor of the ** Gardener’s 
dener's Gazette," and the ** Gardener and Practical Florist," &c. 
Ac. Crown 8vo, cloth, gilt edges, price 5s. 6d. 

Glenny’s Catechism of Gardening. Containing tho 

Elements of Practical Gardening, or Plain Questions and Answers. 
Arranged for the use of Schools, by the Uev. J . Edwaeiis, Second 
Master of King's College, Ixmdon ; and particularly adapted for 
Agricultural and Village Schools. 18mo, sewed, 9d. 

Glexmy’s Garden Almanac, and Florist’s Directory for 

ISGO— 23rd year; containing the Management of an Amateur’s 
Garden during the Year ; New Planta, Flowers, Ac., to come out 
in the Spring, and other useful information. Price Is. 

The Vegetable Kingdom, and its Prodnots. 

Serving as an introduction to the natural system of Botany, and as 
a Text-book to the study of all vegetable products used in the arts, 
manufactures, medicine, and domestic economy, arranged acoording 
to the system of De Candolle. Illuatrated with nearly 300 En- 
gravings, and containing an enumeration of 7,000 Genera, and 4,000 
Bynonymaa, representing about 100,000 species of Plants. By 
UoBBET Hooo, author of " British Pomology," The Manual of 
Fruits," and Co-editor of " The Cottage Gardener.** Crown 8vo, 
handsome cloth, 10s. 6d. 

ismiihi. 1 of Ftower (hardening for Ladies. By J. B. 

Whitiko, Practical Gardener. Royal 24mo, tewed, price Is. 
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TREATISES ON THE ROBERTSONIAN METHOD. 


German Withont a Haater. Sixth Edition. ACouwe 

of LetioiiA in the Qorman Language. FIRST SERIES: Containing 
Introductory Ezerciaea in Rraoimo, WntTiNO, and Spiaxino Gke* 
MAN, aa well as a simplified Method of I>eclining the Nouns, never 
before published ; together with full Instructions for the Guidance 
of the Learner in pronouncing the Language. Price 2s. 

SECOND SERIES : Containing Advanced Exercises in Hxadino, 
WxiTiNO, and Spbakinc Gsrmaji ; together with Rulea for Con- 
jugating the Verbs, and Directions for making use of the Gxemam 
Wjuttek Character. Price 2s. 

THIRD SERIES : Containing Concluding Exercises in Readivo, 
Writing, and Spbaeimo German; and Directions for the Learner 
in continuing the Study of the Language. Price 2i. ^ 

The whole Course of Eighteen Lessons may be had, neatly bound in 
cloth, lettered, price 7s. fid. 

French Without a Maeter. Fiftieth Thousand. A 

Course of Lesimns in the French I.Angua^. Containing an Explana- 
tion of the chief Idiomatic DifEicultiesoi the Language, a Practical 
Introduction to French Conversation, and a complete Treatise on 
the Pronunciation. Intended for the Use of Persons studying the 
Langusge without the aid of a Teacher, Price 2a. 

Spanish Without a Master. Fourth Edition. A Course 

of Lessons in the Spanish Language: Containinp', a General View of 
the Construction’ of the Langua^, together with a Practical Im- 
position of the Pronunciation. For the Use of Persons studying 
the Language without a Matter. Price 2s. 

Latin Without a Master. New Edition. A Course 

of Lessons in the Latin Language : Containing a General View of 
the Structure of the Language, Exercises in Biding and Spealdng 
Latin, together with a complete Treatise on the Modem En glinS 
Pronunciation of the Language. Price 2s. 

Italian Without a Master. A Conne of Lessons in 

the Italian Language. Price 2a. 

English Without a Ibster. A Coune of Lesioiu 

in the English Language. Price 2a. 
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A HANDSOME ADDITION T3 A BOOK CASE. 

Now read^, VoU. I. to VI., hancUomcly boun^, prico 7t. S<J. oacb, 

THE NATIONAL MAGAZINE. 

A Journal dcrotcd to Literaturo and Art, and equally an organ of both 
— an Art Magaxine, but not one to wliiob Literature is morele inci- 
dental ; a Literary Magazine, but not one to which A rt is a more 
adjunct. Among tbe contributors are included It. Ih BnouoH, I>r. 
iJoaAN, H. SuTKBmLAxu EnwAkUB, l8\ Chaio, Mi&s Mi:i.och, Wwt- 
1.AKD Mahston, J. llouLiKtiSifEAU, Anna Black WELL, the Author of 
“A Trap to Catch a Sunbeam,” and a phalauA of other Literary talent 
too numerous to mention. 

Attractiveness of subject and of treatment is studied in every de- 
partm<‘nt Tales by acknowledged authors occupy considerable spsce ; 
reviews ; es«yfl ; varieties of travel and adventure ; humorous 
sketches ; and occasional reports of public matters, find due place ; 
thus forming, altogether, whether regarded from a literary or an 
artistic point of view, a Magsrine of surpassing interest and beauty. 

This interesting and valuable magarino may also bo had in Parts at 
lOd. and ItTTla small number of each (parts 1 to 36) being still obtain- 
able. Subscribers who possess imperfect sets, and who are desirous of 
completing them, should do so immediately, there being only a l imi ted 
number of sets remaining in print. Cases for binding, 2s. each. 


P/'ic§ Thrtepmcf^ Monthf^f 

THE BOOK AND ITS MISSIONS; 

DodicaUd to the British and Foreign Bible Society, and to tbe 
friends of Bible Circulation throughout the world. Edited by 
li. N. R., author of the “ Book and its Story." Tu* Book of 
Gop itself is ^own to map out the whole W'orld into five divisions 
by its own reception in it.— Past and I'resent It may be traced 
to the Ancxbkt Chubcu, which primarily received it — to the lands 
where the PniMTs now ilinn it f&om tick PcoruB- to those where 
a Falsb Book has supplanted it — to those where it ia tet uk- 
knowk— and finally to the Photiestant countries, from whence it goes 
forth to be the Lignt of the Earth. This progreoe is iliuminated ia 
Turn Book and its Missions by historical and geographical details, 
oarefuUy ooUccted from the best authoiitioa, in order to interest the 
gonoral reader, and to afrbrd, especially to the young, a more realising 
■enae of the mighty work the Bible is accomplishing afar oS,** and 
** near boms.” While the principles of the Bible Society do not per- 
mit its offioo baarers to acoept the raMntibility of editing auoh a 
magtsine as tbe present, it yet enjoys their unqualified recommend- 
tien, and much of the matter passes under their direct supervision. 

Nos. 1 to 46 are all in print ; aiao in VoIa, doth, plain. 3a. ; oijpH 
edges, 3s. 6d. Tols. I. II. III. are now ready. Tol. XV., and Tols 
III. and IV. bound together, will be published December IsL 
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